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GENERAL INTRODUCTION 
Over the years, dairy production world wide has witnessed increases in productivity 
resulting from the introduction of new techniques and technologies. These gains in 
productivity have also initiated rapid declines in milk prices domestically as well as in 
international markets. The decline in prices has been accompanied by decreasing incomes 
and numbers of dairy farmers across industrialized countries. Consequently, most of these 
countries have observed increasing demand for protection from their dairy sectors and have, 
over the years, provided substantial assistance to their domestic producers. 
The overproduction and protectionistic patterns may be expected to be further 
accentuated by the recent advances in animal biotechnology. Prominent among these 
achievements is the development of genetically engineered recombinant bovine Somatotropin 
(bST). Bovine Somatotropin, a naturally occurring protein produced in the pituitary gland of 
diary cattle, is a compound which regulates and stimulates milk production in dairy cows. 
When injected into lactating cows, bST is shown to enhance milk yields. 
The first two parts of the study, therefore, are designed to analyze the contemporary 
dairy sector protectionistic patterns in a theoretical as well as empirical framework, with a 
specific focus on expected impacts of technology adoption. The objective of Paper I is to 
provide a comprehensive quantitative and conceptual analysis of the OECD dairy sector 
incorporating the political economic characteristics and estimation of potential economic 
impacts of bST use under selected adoption and yield increase scenarios. The analysis is 
conducted as an illustration of what Rausser and Foster have termed as the political economic 
resource transaction policies (PERTs) and political economic-seeking transfer policies 
(PESTs). 
The paper provides an analytical overview of contemporary protectionistic patterns in 
OECD dairy sector and develops a theoretical framework, incorporating the producers' 
resource contribution constraint and a yield enhancement factor to analyze the productivity 
impacts of bST adoption. Results of the theoretical model are tested empirically using the 
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Basic Linked System (BLS) simulations to project expected changes in dairy sector 
production, consumption, prices and international trade. Simulations are performed for a 
number of technology adoption and trade policy scenarios. 
Paper II examines the effects of bST adoption across industrialized and developing 
countries. It has been reported that the number and incomes of dairy farmers, especially 
those in industrialized countries with a sizable surplus in milk products, will likely decrease 
with the introduction of bST on a commercial level. Further, many consumer groups have 
voiced their concerns regarding perceived long-term effects of bST adoption. On the positive 
side, some argue that bST is a scale-neutral technology, that is, it can be as easily adopted by 
poor, small farmers as it can be by larger farmers. One implication of scale-neutrality is that 
the adoption of this technology would not be limited to only industrialized countries. Since 
the problem of malnourishment in developing countries stems as much from the scarcity of 
nutritious food as it does from the low purchasing power of the majority of the population, 
most developing countries that opt to approve the use of technologies such as bST would 
likely observe enhanced nutritional intake for their peoples. 
Paper II, therefore, makes an attempt to analyze some potential economic and welfare 
impacts of bST, under selected adoption and yield scenarios, across industrialized and 
developing countries. The countries selected for the purpose of comparison are the United 
States and India. Conceptual and empirical frameworks are designed to highlight the 
interactions among economic agents and potential changes in economic and social variables. 
The paper also provides a comprehensive set of information on various aspects of bST 
adoption. Based on the theory of public choice, a conceptual framework of the interactions 
among proponents and opponents of bST and the policy-makers is also developed, outlining 
the potential cross-country effects of any policy decisions. Likely effects of bST adoption for 
the United States and India are projected under various scenarios using BLS simulations. 
Paper III examines the impacts of a new parasite control, Ivomec, on pig average 
daily gains and feed efficiency. Disease outbreaks and parasites cause significant losses to 
the U.S. swine industry each year. This experiment was conducted over a two-year period at 
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an Iowa farm. The grow-fmish analysis includes comparisons based on treatment received, 
seasonality and housing facilities. Results from a multiple regression analysis indicate 
significant performance gains for treatment pigs during the grower phase in both years. The 
housing facilities comparisons indicated improved performance for groups weaned to grower 
3 in both years while the results for seasonality analysis were mixed. Cost- benefit analysis 
showed that although gross revenues for treatment groups fell slightly below that for control, 
savings in feed costs resulted in a net benefit of $1.51 for each treatment pig. 
Dissertation Organization 
The dissertation is organized as a collection of three complete, self-contained research 
papers. Each paper includes an introduction, analytical sections, brief summaries and 
references. The papers are followed by a general conclusion that summarizes the salient 
features of the three papers. The general conclusion chapter also highlights some important 
implications of the study and provides suggestions for future research in the related field. 
Appendices are provided at the end of the manuscript. 
Paper I is divided into five parts. Section I identifies the problems and describes the 
data set used for empirical analysis. Section II examines some prominent patterns of dairy 
sector protection across OECD countries. A theoretical model, incorporating dairy producers' 
political contribution constraint and the technology's yield enhancement factor is developed 
in Section III. Section IV uses BLS simulations to examine the effects of bST adoption on 
production, consumption, prices and trade in dairy products across selected OECD countries. 
The last section summarizes the results. Some relevant information is given in Appendix A. 
Paper II is divided into seven sections. Section II provides a comparative overview of 
the U.S. and Indian dairy sectors. Some ethical issues regarding genetically manipulating 
selective traits in animals and plants are discussed Section III, highlighting concerns raised 
by environmentalists and social scientists. The section also provides an extensive review of 
relevant literature on various controversial aspects of bST adoption. Section IV develops a 
conceptual framework of interactions among proponents and opponents of bST and 
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policy- makers, outlining the potential cross-country effects of any policy decisions. Results 
of the empirical analysis are presented in Section V. BLS model is used to determine likely 
effects of bST adoption for the U. S. and India. The analysis includes several likely country-
specific adoption rate scenarios and yield increase scenarios. The final section summarizes 
the study, highlighting some important implications. References are provided at the end of 
the paper. Absolute results from the base BLS simulation are given in Appendix B. 
Paper III is divided into four sections. First section introduces the paper while the 
experimental design is summarized in Section II. Results of the study are discussed in 
Section III. The section provides the results of a multiple regression analysis as well as of a 
cost-benefit analysis highlighting the impact of the treatment received by swine groups on 
average daily gains. Section IV summarizes the main findings, followed by references. 
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PAPER I 
POLITICAL ECONOMY AND CONSEQUENCES OF TECHNOLOGY 
ADOPTION: CASE OF DAIRY SECTOR IN OECD COUNTRIES 
1. INTRODUCTION 
I.l The Problem 
Over the years, dairy production world wide has witnessed increases in productivity 
resulting from the introduction of new techniques and technologies. For example, artificial 
insemination and embryo transfer procedures, improved quality of feed, improved grasslands 
management, machine milking, and improved animal disease controls have contributed 
significantly to the rise in total and per cow milk production. Milk production has increased 
by about 22 percent in the Organization for Economic Cooperation and Development 
(OECD) countries over the years 1966-1992 (Table 1). This increase can be solely attributed 
to the gains in productivity (49 percent) over the same period since the number of milk 
animals has been steadily on the decline. This trend of increasing productivity is expected to 
continue into the future. In OECD countries, per cow milk yields are projected to be 5.62 
tons per year in 1996, up from 5.09 tons (a 10.4 percent increase) in 1989 (Table 2). 
However, overall milk production is expected to increase by only 1.41 percent over the same 
period due to an 8.15 percent decline in the number of milk animals over the same period. 
Since the consumption of dairy products in the OECD is relatively stable and lags behind 
production, this expansion in production has ushered in an era of substantial surplus in milk 
products in these countries.' Consequently, the OECD stocks of skimmed milk powder grew 
by 215 percent over the period 1989-91. During the same two-year period, the butter stocks 
increased by about 68 percent. 
These gains in productivity have also initiated rapid declines in milk prices 
domestically as well as in international markets. It has been estimated that every unit 
increase in milk yields is associated with a five point decrease in prices (Raymond and 
Neimann-Sorensen, 1989). The decline in prices has been accompanied by decreasing 
incomes and numbers of dairy farmers across the industrialized countries. Consequently, 
' The annual per capita milkfat consumption in OECD countries actually decreased from 9.43 kilograms in 1989 to about 9.40 kilograms 
a year later (OECD, 1992). 
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Table 1: Trends in dairy production, consumption and yields: 1966-1992 
Production Fluid Consumption Yield 
(1000 M. Tons) (1000 M. Tons) (Litres/cow/year) 
Country 1966-70 1988-92 % Change 1966-70 1988-92 % Change 1966-70 1988-92 % Change 
Australia 7,299.00 6,491.00 -11.07 1,649.00 1,768.00 7.22 2,619.00 3,981.00 52.00 
Austria 3,320.00 3,311.00 -0.27 1,150.00 1,034.00 -10.09 3,009.00 3,748.00 24.56 
Canada 8,345.00 7,987.00 •4.29 2,723.00 2,802.00 2.90 3,305.00 5,598.00 69.38 
E.C. 97,237.00 115,962.00 19.26 28,828.00 32,279.00 11.97 3,049.00 4,574.00 50.02 
Finland 3,551.00 2,601.00 -26.75 1,276.00 767.00 -39.89 3,521.00 5,410.00 53.65 
Japan 4,052.00 8,083.00 99.48 2,304.00 4,992.00 116.67 5,329.00 7,547.00 41.62 
New Zealand 6,210.00 7,878.00 26.86 475.00 441.00 -7.16 2,808.00 3,442.00 22.58 
Nor\vay 1,711.00 1,902.00 11.16 904.00 950.00 5.09 3,717.00 5,565.00 49.72 
Sweden 3,261.00 3,347.00 2.64 1,339.00 1,231.00 -8.07 3,866.00 6,287.00 62.62 
Switzerland 3,212.00 3,839.00 19.52 882.00 718.00 -18.59 3,513.00 4,879.00 38.88 
United States 49,376.00 66,812.00 35.31 21,269.00 26,412.00 24.18 4,010.00 6,639.00 65.56 
OECD 187,574.00 228,213.00 21.67 62,799.00 73,394.00 16.87 3,522.36 5,242.73 48.84 
Source: Own calculations using information from the USDA (1993), PS&D View, 1992, Washington, D.C. 
Table 2: Trends and forecasts for some dairy sector variables in OECD 
1989 1990 1991 1992 1993 1994 1995 1996 Percent 
change over 
1989' (1000 M. Tons) 
Milk Production 219,515 221,648 220,090 218,049 219,182 220,935 222,004 222,958 1.57 
Milkfat Production 8,565 8,640 8,594 8,498 8,542 8,609 8,652 8,686 1.41 
Milkfat Consumption 7,322 7,356 7,397 7,518 7,616 7,735 7,828 7,924 8.22 
Number of Dairy Cows 43,157 42,823 42,390 41,705 41,148 40,626 40,167 39,640 -8.15 
Per Cow Yields 5.09 5.18 5.19 5.23 5.33 5.44 5.53 5.62 10.41 
Stacks of Dairy Products 
Butter 434.00 682.50 730.30 n.a. n.a. n.a. n.a. n.a. 68.27 
Skimmed Milk Powder 235.00 595.70 739.40 n.a. n.a. n.a. n.a. n.a. 214.64 
Cheese 605.30 683.90 643.30 n.a. n.a. n.a. n.a. n.a. 6.28 
Percent change in case of stocks of dairy products is calculated over the period 1989-1991 only. 
Source: Calculated from information available in OECD (1992), Agricultural Policies, Markets and Trade: Monitoring and 
Outlook, 1992, Paris; and USDA (1993), PS&D View, 1992, Washington, D.C. 
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most of these countries have observed increasing demand for protection from their dairy 
sectors and have, over the years, provided substantial assistance to their domestic producers. 
The overproduction and protectionistic patterns may be expected to be further 
accentuated by the recent advances in animal biotechnology. Prominent among these 
achievements that have received wide attention is the development of genetically engineered 
recombinant bovine Somatotropin (jbST)} Bovine Somatotropin, a naturally occurring 
protein produced in the pituitary gland of diary cattle, can now be manufactured artificially 
using the recombinant DNA technology (Tauer and Kaiser, 1991). It is a compound which 
regulates and stimulates milk production in dairy cows. When injected in lactating cows, bST 
is shown to enhance milk yields anywhere from 10-40 percent (Bauman, 1992; Straughan, 
1991; Trelawny et al., 1989; Jesse and Cropp, 1986; Kalter, 1985).^ 
The evolution of bovine growth-hormones like bSThas been controversial for their 
potential negative impacts upon the number and incomes of dairy farmers, especially in 
industrialized countries with current sizable surplus in milk products. Although AiSThas been 
approved for commercial use in a number of countries, most OECD countries have not yet 
approved its use under pressures from dairy farmers as well as some consumer groups. 
However, many studies have indicated that the widespread adoption of bST and associated 
decline in milk prices would result in decreasing number of dairy farms, dairy animals and 
farm incomes (Tweeten, 1991; Oxley et al. 1989; Cropp, 1986; Mix, 1987).'' Such potentially 
adverse impacts are expected to generate even more intense lobbying efforts by dairy farm 
associations to seek disapproval of bST in many OECD countries. These contributions will 
be in addition to the political contributions these associations continually make in order to 
influence the policy outcomes. 
See, for example, Hallberg, 1992; Bauman, 1992; One, 1991; Comstock, 1991; Marion and Wills, 1990; Gendel, et. al., 1990; 
Tweeten, 1991; Kline, 1991; Satterlee, 1988; Oxley et. al, 1989 and Fallertet. al, 1987. 
Detailed information on various aspects of the ASr treatment and the potential impacts of bST adoption on various socio-economic 
variables is provided in Paper 2. 
Tweeten (1991), for example, states that, given the scale neutrality of bST, all sizes of farms would witness a 15% decline in their 
numbers. However, depending upon the rate of bST adoption, the decline in farm numbers may be as large as 20%. 
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The present study is designed to analyze the contemporary protectionistic patterns in a 
theoretical as well as empirical framework, with a specific focus on expected impacts of 
technology adoption. The objective is to provide a comprehensive quantitative and 
conceptual analysis of the OECD dairy sector incorporating the political economic 
characteristics and estimation of potential economic impacts of bST use under selected 
adoption and yield increase scenarios. The focus is not on evaluating the distortionary effects 
of different policy instruments or to evaluate the effects of trade liberalization, but rather to 
provide an analytical overview of existing policies affecting the dairy sector and evaluating 
the impacts of bST adoption across countries. 
The analysis is conducted as an illustration of what Rausser and Foster (1992 and 
1990) have termed as the political economic resource transaction policies (PERTs) and 
political economic-seeking transfer policies (PESTs). PERT policies reduce transaction costs 
in private sector by correcting market failures or providing public goods while the PEST 
policies are mainly designed to redistribute wealth from one social group to another. In this 
sense, the national governments' investment in research and technology to design processes 
and products to lower costs of production may be seen as a PERT policy. Research and 
development efforts in the biotechnology area are a prime example of such policies. Such 
efforts are expected to increase productivity in the agricultural sector and, thus, expand the 
size of the economic pie by increasing total wealth in the society. 
However, given a relatively inelastic demand for agricultural products in OECD 
countries, any increase in productivity may be expected to decrease the overall revenues of 
agricultural producers. Due to such adverse impacts of PERT policies, most farmers may 
organize to obstruct the implementation of these policies and increase their demand for 
assistance in case these policies are approved.^ As a result, the government may try to 
accommodate the increased demand for assistance by protecting domestic producers from 
international competition. The policies designed to protect farmers by raising trade barriers 
or providing direct subsidies, then, would be an illustration of PEST policies. The present 
^ Such behavior is also manifest in agricultural groups' efforts to block the approval of bST In the United States and other advanced 
countries as well as the increased demand for protection from formers as their incomes decline. 
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study analyzes the economic impacts of approval of bST for commercial use (a PERT policy) 
and provides an overview of the existing protectionistic policies affecting the dairy sector of 
OECD countries {PEST policies).® 
1.2 The Data Set 
For the political economy analysis in Section II, the producer and consumer subsidy 
equivalents {PSEs and CSEs) are used to approximate the protection levels across countries. 
The level of subsidy equivalents for milk producers (JPSEi^u,,) is used as the dependent 
variable in subsequent regression analysis. The PSE is defined as the level of subsidy 
required as a compensation to farmers if all farm programs were eliminated (Cahill and Legg, 
1990; Gautam, 1993). The CSEs are defined as the amount of consumer subsidy necessary to 
maintain their current level of incomes in the event of removal of all consumer subsidies. 
The PSEs and CSEs may be reported as a percent of farm income, in absolute dollar amount 
or in per ton of the commodity value. 
The percent PSE is defined as the total transfers, direct or indirect, from government 
programs divided by a commodity's market value and any direct payments. (The calculations 
for CSE are symmetric to those for the PSE, except that the USDA's Economics Research 
Service calculations make no distinctions between direct and indirect payments to 
consumers.) The denominator in PSE represents the commodity's value to producers: 
PSE{Vo) Value to Vtoduers 
Total Transfers Q  { P j  - P ^ - x )  +  D  +  t  
Q - ( P j - P ^ - x )  +  D  
where: 
Q = Quantity produced 
Pj = Producer price (in domestic currency units) 
= World price (in world currency units) 
X = Exchange rate conversion factor 
D = Direct government payments 
I = Indirect transfers (e.g. input subsidies, marketing assistance) 
6 The PERT-PEST Uamewotk is used only for illustration purposes, 
policies, nor docs it attempt to develop a model of policy making, 
sector from the viewpoint of these two policy perspectives. 
The study docs not constitute an analysis of efficacy of alternative 
Nonetheless, the framework is useful in examining the OECD dairy 
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The calculations of PSEi^n^, therefore, encompass the effects of a wide range of 
policies designed by various countries to influence the dairy producer incentives. The most 
commonly used measures of protection include the nominal rates of protection {NRP) or the 
nominal protection coefficients (NPCs) (see, for example, de Gorter and Tsur, 1991; Miller, 
1991; Fulginiti, 1992; Fulginiti and Shogren, 1992; Carter et al., 1990; Honma and Hayami, 
1986a and 1986b; Herrmann, 1989; Balisacan and Roumasset, 1987 etc.). However, the 
estimates provided by these measures are not as comprehensive as those obtained from PSEs. 
The NRP and NPC estimates only take into account the difference between the border and 
market prices and thus underestimate the true level of intervention. Some other measures, 
such as the Effective Rate of Protection (ERP) do take into account the input subsidies but 
fail to account for direct payments and effects of other economy-wide protectionistic 
policies.^ Figure 1 illustrates the differences in policy coverage of these alternative 
measurement concepts in case of dairy sector protection in the United States. The 
comparative estimates of protection levels reveal that the PSE estimates provide a closer 
approximation of intervention levels than either NRP or ERP. 
The data on PSEMU^ are collected from various publications of the OECD (OECD 
1992; OECD, 1991) and the USDA (1990). Although the calculations of PSEs by these two 
sources are slightly different, the results are broadly comparable (Blandford, 1990; Gautam, 
1993). The data on a number of independent variables have been collected from various 
published sources such as the International Financial Statistics, World Development Reports, 
and several publications of the OECD, the FAO, the USDA and the World Bank. A list of 
variables, units of expression and their sources is provided in Appendix A: Table A.l. The 
data set pertains to the years 1979 to 1991. The simulations in Section IV are performed 
using the Basic Linked System (BLS) model available at the Center for Agricultural and 
Rural Development (CARD) at the Department of Economics, Iowa State University, Ames. 
Some additional alternative measurement concepts, sucli as Direct, Indirect and Total NRPs (Krueger et al., 1991) and Nominal Rates 
of Assistance (Cahill and Legg, 1990), liave also been used but they merely represent extensions of NRPs and, thus, fail to account 
for many distortionary policy effects. A detailed comparison of different measures of protection and their policy coverage is available 
in Schwartz and Parker (1988) and Gautam (1993). 
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Policy Measures 
• General Services Ka Sub-National • Others 
• Marlcet Price Support H Input Subsidies Q Direct Payments 
$ Millions 
50 -I—^ 
1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 
Source: The eslimates of disbursement under various policies are obtained from OECD (1991), TaA/es of Producer 
Subsidy Equivalents and Consumer Subsidy Equivalents: 1979-90 OCDE/GE(91)128, Paris. 
Figure 1: Policy coverage of alternative protection measures: United States, 1979-90 
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1.3 Organization of the Study 
This study focuses on the analysis, both theoretical and empirical, of some potential 
impacts of bST adoption on selected dairy sector variables across OECD countries under 
prevalent protectionistic policies and some alternative scenarios. Section II provides an 
overview of the protectionistic policies influencing the dairy sector of OECD countries. The 
theoretical model is developed in Section III. The framework incorporates the political 
economy characteristics as well as the technology adoption scenarios. First, an ex-ante 
model is formulated in the public choice mold where dairy farmers lobby the government in 
order to influence policy outcomes and stop the approval of bST. The ex-post model 
presumes the availability of bST to dairy farmers and incorporates an yield enhancement 
factor to simulate the projected effects of bST adoption. 
The empirical analysis is done in two parts. First, in Section II, an analytical 
overview of the existing protectionistic patterns in dairy sectors across OECD countries is 
provided. The correlation between some economic and demographic variables and the 
protection levels is also studied using various estimation techniques such as the pooled 
cross-section time series (PCSTS), ordinary lest squares (OLS) and the Probit procedures. 
Second, the Basic Linked System (BLS) of the International Institute for Applied Systems 
Analysis (IIASA) model is used in Section IV to determine the likely cross-country effects of 
bST adoption under a number of adoption, yield increase and trade policy scenarios. The last 
section summarizes the salient features and findings of the study. References are given at the 
end of the paper. Some related information and the detailed results of additional BLS 
simulations are provided in Appendix A at the end of the manuscript. 
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II. PATTERNS OF DAIRY SECTOR PROTECTION ACROSS OECD COUNTRIES 
Agricultural productivity in the OECD countries has been on the rise since the late 
1950s. This has brought about sharp declines in food prices as compared to those in early 
1970s (Figure 2). The figure also shows that international food prices would be higher if the 
OECD members loosened up their trade barriers and liberalized trade in food products. This 
would be a plausible outcome since most of these countries currently subsidize agricultural 
production which would be considerably lower if the production incentives such as direct 
payments or market price support were withdrawn. 
The phenomenon of rising productivity and decreasing prices has been particularly 
true for dairy products. Moreover, the productivity of dairy farms is significantly higher in 
industrialized countries than in developing countries. For example, the per cow milk yields 
in the US were about eight times as high as those in India in the early 1960s (Figure 3). 
Although both these countries have realized substantial gains in milk yields since then, the 
overall gap has remained and possibly even widened. The yield increases for the OECD 
countries have, provided their minimal improvements in demand over the same period, 
resulted in a steady decline in number of dairy farms and farm animals (Appendix A: Tables 
A.2-A.12). The overall increased output has resulted in sharp declines in dairy products 
prices amid declining total consumption. In OECD countries, the consumption of most dairy 
products, such as non-fat milk, have been declining over the past several years (Appendix A: 
Table A. 13). Consequently, dairy farmers, facing a relatively inelastic demand for dairy 
products, have also witnessed decreasing revenues along with increasing productivity. 
The resulting decrease in the income of dairy farmers has generated extensive 
political pressure from this group for increased protection. In fact, lobbying by dairy farm 
associations has been the most intensive of all agricultural groups. For example, in the 
United States, the American Milk Producers, Inc., has made the largest political contributions 
($4.47 million) among all agricultural organizations over the past ten years (Table 3). 
Overall, three dairy organizations ranked among the top twelve farming groups lobbying for 
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Source: Extrapolated from Anderson, K. and R. Tyers (1991), Global Effects of Liberalizing Trade in Farm Products, 
Trade Policy Research Center, London, Harvester Wheatsheaf: Hertfordshire, U.K. 
Figure 2: Trends and forecasts in international food prices: 1983-95 
1982=100 
'000 Liters Per Cow Per Year 
es 
European Co nmuni 
u 
- India — 
— 
1 
1964 1966 1968 1970 1972 1974 1976 1978 1980 1982 1984 1986 1988 1990 1992 
Source: USDA (1993), PSt&D View. 1992, Washington, D. C. 
Figure 3: Comparison of yield trends across countries, 1964-92 
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Table 3: Political contributions by dairy related lobbying groups in the U.S.: 1983-1992 
Political Action Committee Political Contributions 
($ million) 
Share in Total 
(%) 
Rank' 
American Milk Producers, Inc. 4.47 9.16 1 
Mid-America Dairymen 2.37 4.86 4 
National Cattlemen's Association 1.04 2.14 12 
Dairymen, Inc. 0.81 1.66 26 
American Meat Institute^ 0.60 1.23 30 
Ice Cream Milk Cheese 0.41 0.85 44 
Land 0' Lakes 0.41 0.83 45 
Beef-PAC (Texas Cattle)^ 0.37 0.75 49 
Total Dairy Sector Contributions 10.48 20.72 -
Total Agricultural Sector Contributions 48.79 100.00 -
Rank among 50 agricultural lobbying groups reported as indicated by their level of contribution. 
Livestock-related organizations, not directly related to dairy products. 
Source: Compiled from The Des Moines Register, February 21,1994, p. 4A. 
political clout between 1983 and 1992. The dairy products related associations accounted for 
over one-fifth of all the political contributions of agriculture-related lobbying organizations 
during the past decade.® 
Lobbying by farming groups as well as the governments' concerns about maintaining 
stable supplies of dairy products for domestic consumers have contributed substantially to the 
level of assistance that dairy farmers receive in many of these countries. In this section the 
protectionistic policies across OECD countries are analyzed with specific reference to their 
dairy sector. Prior to the analysis of the specific patterns of protection, a brief discussion of 
g 
Although the political contributions from dairy-related lobbying groups were substantial, the donations may not be directly related to 
the political influence that the dairy farmers enjoy in the U.S. Congress. Political analysts rather believe that the milk producers' 
influence may be on the "verge of extinction" in the Congress mainly due to infighting among various regional factions (The Des 
Moines Register, February 21, 1994). 
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the various policies implemented across these countries and their relative expenditure levels 
is also provided. 
II.l An Overview Of Protectionistic Policies In OECD Countries 
World agriculture has reached a crisis that is unparalleled since the Great Depression 
(Miller, 1986). The costs of farm support in developed countries have reached astronomical 
levels, yet farmers' financial stress remains serious. The present crisis in international 
agricultural trade, as Miller stresses, has been brought about by the interaction of the 
inflexible agricultural policies in the EC, the US and Japan, with the marked slowdown in 
import growth, particularly in developing countries, caused by the world recession and 
subsequent rising protectionism. 
It seems ironic that these high-growth economies, which have benefited so much from 
exposing their industrialists to the rigors of international competition, have chosen to protect 
their farmers from similar market forces (Tyers and Anderson, 1992; Anderson and Hayami, 
1986). The EC acts as a regional bloc to protect agricultural producers in its member 
countries against outside competition. Countries such as Sweden and Switzerland which are 
trying to maintain independence without military alliance are more willing to shoulder the 
high cost of agricultural protection in order to increase food self-sufficiency as a part of 
national security. The high rate of agricultural protection in Japan has not resulted from 
some factors unique to Japan such as agricultural fundamentalism but is explained by factors 
common to all industrial countries (Honma and Hayami, 1986a). The high social cost of 
inter-sectoral adjustment arising from the decline in agriculture's comparative advantage and 
the decrease in resistance of non-agricultural population against agricultural protectionism in 
the process of extremely rapid industrial development are some of the factors common to 
most developed countries. 
The increasing pressures from dairy farmers has resulted in implementation of a 
variety of policy tools in OECD member countries. Overall, the policies are designed 
primarily to improve farmers' incomes by insulating domestic markets and instituting support 
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price programs. Production incentives received by dairy fanners may include export 
subsidies, input assistance, marketing and infrastructure support and other economy-wide 
policies. The levels of government expenditures on such policies are provided in Appendix 
A: Table A.M. Nonetheless, many countries have begun to reevaluate these policies as their 
costs have escalated and their agricultural surpluses stockpiled. 
The United States government was forced to review its farm policies during the 
mid-1980s when the earlier policies (such as target prices and those administered through the 
Commodity Credit Corporation) resulted in accumulation of large grain stocks (Anderson and 
Tyers, 1991). These stocks were expected to rise further under extensions of the currently 
existing policies. Therefore, the Food Security Act of 1985 was designed to soften the policy 
of supporting farm incomes by manipulating international grain prices, substituting it with 
the program of deficiency payments. As a result, target prices are being reduced gradually. 
The dairy sector has been particularly targeted to reduce the surplus production by lowering 
its support prices. Unlike the earlier programs, where up to four percent of total output was 
being procured by the government, threshold levels are being enforced beyond which 
additional purchases would trigger reductions in support prices. Moreover, under the new 
act, goods worth $325 million are earmarked towards providing export subsidies to counter 
the "unfair practices" followed by the competing exporters. However, only recently the 
government has announced its decision to eliminate some export subsidies as well (The Des 
Moines Register, January 4,1993). 
There are a number of government-implemented policies designed to help farmers at 
the cost of taxpayers in some countries and to help consumers at the cost of farmers in other 
countries. While these policies reflect different types of national policy goals being followed 
by the governments, almost all of these result in price distortion for the commodity at hand. 
A policy-wise classification of diverse discriminatory policy instruments employed by 
governments in OECD countries with a view to achieve specific objectives in the dairy 
sector, is also provided in Appendix A: Table A. 14. Table 4 below provides the annual 
expenditures on agricultural sector and dairy sector programs incurred by the OECD 
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Table 4: Share and growth of dairy sector protection: 1987-91 
Total Agricultural Transfers Dairy Sector Transfers 
Country US $ Billions 
% _ 
US $ Billions 
% 
1987 1991 Change 1987 1991 Change 
Australia 0.60 1.20 100.00 0.30 (50.00) 0.44 (36.67) 46.67 
Austria 3.80 4.10 7.89 0.69 (18.16) 0.85 (20.73) 23.19 
Canada 8.60 9.50 10.47 1.93 (22.44) 2.53 (26.63) 31.09 
E.G. 119.40 141.80 18.76 21.57 (18.67) 29.32 (20.20) 32.82 
Finland 4.40 5.90 34.09 1.54 (35.00) 1.66 (28.14) 7.79 
Japan 65.50 63.20 -3.51 4.29 (06.55) 4.97 (07.86) 15.85 
New Zealand' 0.10 0.10 0.00 0.10 (100.0) 0.02 (20.00) -80.00 
Norway 3.30 4.20 27.27 1.17 (35.45) 1.58 (37.62) 35.04 
Sweden 3.20 3.60 12.50 1.20 (37.50) 1.27 (35.28) 5.83 
Switzerland 5.30 6.40 20.75 1.83 (34.50) 2.18 (34.06) 19.13 
United States 80.90 80.80 -0.12 11.85 (14.65) 10.55 (13.06) -10.97 
OECD 295.10 320.80 8.71 46.47 (15.75) 56.37 (17.57) 21.30 
Note: Figures in parentheses represent the percent of total agricultural transfers. 
I. The 100 percent share of the dairy sector in case of New Zealand in 1987 may reflect on unusually high proportion due to tlie 
rounding of figures. 
Source: Own calculations using the information from OECD (1992), Agricultural Policies, Markets and Trade: Monitoring 
and Outlook, 1992; USDA (1993); and the IMF, International Financial Statistics, March 1993. 
countries in 1987 and 1991. The table also indicates the growth in expenditures over the 
five-year period. The table shows that the highest agricultural sector outlays in 1991 
occurred in case of the EC ($141.8 billion) and the U.S. ($80.8 billion), followed by Japan 
($63.2 billion).' The lowest expenditures were incurred by the Australasian and the 
European Free Trade Agreement {EFTA) countries.'" It may be noted that the size of 
agricultural sector also differs substantially among the OECD countries. 
9 
However, note that the European Community figures are total for the 12 countries included. The comparisons, therefore, may be more 
meaningful in per capita terms as is discussed later. 
Australasian countries include Australia and the New Zealand. EFTA countries include Austria, Finland, Iceland, Norway, Sweden and 
Switzerland. In the present analysis, the information and discussion on EFTA countries do not include Iceland. It may also be noted 
that although the expenditures in case of Australia increased by 100 percent over the period, the overall expenditures are among the 
lowest. The protection levels have declined dramatically in Australasian countries, particularly New Zealand, over the past few years. 
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Of the overall expenditures in the agricultural sector in 1991, the dairy sector 
accounted for 7.86 percent in case of Japan to 37.62 percent in case of Norway. It may also 
be noted that the expenditures showed a net decline in case of Japan and the US over the 
five-year period. Although the average dairy sector expenditures of OECD countries 
increased by about 21 percent over the period, the expenditures actually decreased in case of 
New Zealand and the United States. Nonetheless, the table illustrates that the overall 
agricultural sector in general and the dairy sector in particular is provided substantial 
protection in most OECD countries. 
The policy-wise expenditures incurred by various countries during the year 1990 are 
summarized in Table 5. The table shows that most of the support to the dairy sector comes 
Table 5: Classification of government expenditures in the dairy sector, 1990 
Level of Expenditures on Various Policies (USS Millions) 
Country 
MPS DP IS GS SN OT 
Australia 405.50 -92.20 13.28 14.80 40.60 4.70 
Austria 856.50 -42.70 10.99 9.85 36.90 0.00 
Canada 1,781.80 103.70 14.60 125.99 334.50 0.00 
E.G. 28,613.60 -34.40 440.50 2,757.50 n.a. 0.00 
Finland 1,629.40 466.90 81.00 54.70 0.00 0.00 
Japan 3,860.80 214.10 117.40 93.40 n.a. 0.00 
New Zealand 0.00 0.00 478 16.70 0.00 1.19 
Norway 586.50 1,065.90 79.20 64.90 0.00 0.00 
Sweden 1,221.40 258.30 19.40 70.50 0.00 0.00 
Switzerland 1,940.00 167.00 31.67 40.30 120.20 0.00 
United States 11,240.00 0.00 594.00 377.00 339.00 76.00 
OECD 52,135.50 2,106.60 1,406.82 3,625.64 459.20 81.89 
Note: MPS: Market Price Support; DP: Direct Payments; IS\ Input Subsidies; GS\ General Service; SN\ Sub-National; 
and 0T\ Other. 
Source: Own calculations using the information from OECD (1991), Tables of Producer Subsidy Equivalents and Consumer 
Subsidy Equivalents, 1979-I990,OCDEIGD (9\) 128; \MF, International Financial Slatislics, Match 1993. 
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by way of market price support (MPS) policies, followed by general services {GS) and direct 
payments {DP). The MPS policies represent a price wedge created by maintaining the 
domestic producer prices at artificially higher levels (for example, through support prices) as 
compared to the border prices. 
The direct transfers made to the dairy farmers may include deficiency and disaster 
payments. The negative DP amounts in case of Australia, Austria and the EC represent a tax 
on the dairy producers." The general services normally include services such as credit and 
marketing facilities. The farmers in the US received no direct payments but got the greatest 
support in terms of input subsidies as compared to other countries. The EC farmers received 
the highest amounts through market support, followed by other general services. The least 
protected dairy sector was that of New Zealand where the main support to farmers came 
through the general services. The table also supports the use of PSEMUk^o measure the 
protection levels received by dairy farmers in OECD countries. Since there are substantial 
expenditures by domestic governments on policies other than MPS, such as direct payments, 
use of alternative measures, such as NRP or ERP, would underestimate the actual level of 
intervention. Therefore, in the following analytical discussion, PSE^fmis used to approximate 
the level of protection. 
II.2 The Dairy Producer and Consumer Protection Patterns 
As shown above, the dairy sectors in all OECD countries are heavily protected. The 
support provided to dairy producers invariably comes from consumers and taxpayers. 
Table 6 provides the overall as well as per capita producer and consumer subsidy equivalents 
(in terms of monetary outlays) for these countries during 1991. The table reveals that while 
the dairy producers are relatively heavily subsidized (positive PSE/^mi,) in most OECD 
countries, the consumers are generally taxed (negative CSE/^/m) to pay for these subsidies. 
The EC consumers paid about $21 billion (total consumer subsidy equivalents) during 1991 
'' In case of the EC, although the dairy farmers did receive diversion payments, the higher amounts of producer levies resulted in overall 
negative direct payments. 
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Table 6: Dairy producer and consumer support levels in OECD countries, 1991 
Number of CS^Milk 
Country 
Cows 







Australia 1.62 448.44 276.81 -278.91 -172.17 
Austria 0.88 852.77 969.06 -827.77 -940.65 
Canada 1.41 2,526.84 1,792.09 -1,880.07 -1,333.38 
E.C. 24.39 29,320.81 1,202.17 -20,949.60 -858.94 
Finland 0.44 1,661.72 3,776.64 -1,074.93 -2,443.02 
Japan 1.08 4,966.22 4,598.35 -4,431.74 -4,103.46 
New Zealand 2.30 19.65 8.54 0.00 0.00 
Norway 0.34 1,582.78 4,655.24 -515.51 -1,516.21 
Sweden 0.51 1,270.94 2,492.04 -1,057.88 -2,074.27 
Switzerland 0.78 2,175.03 2,788.50 -1,064.85 -1,365.19 
United States 9.99 10,547.00 1,055.76 -8,910.00 -891.89 
OECD 43.74 55,372.20 1,265.94 -40,991.26 -937.16 
Nole; The producer and consumer subsidy equivalents for milk are net of feed adjustments resulting from market price 
support to the feedgrains sectors and any taxes on feeds and processed feedstuffs. 
Source; Own calculations using the information from OECD (1992), Agrictillural Policies, Markets and Trade: Monitoring 
and Oiillook, I992\ USDA (1993), PS&D View, '92; and the IMF, Inlernalional Financial Statistics, March 1993. 
by way of market price support to the dairy producers while the US consumers paid about $9 
billion. Apart from New Zealand where C5£'^,/iis nonexistent, the consumer taxes were 
lowest for Australia ($278.91 million) followed by Norway ($515.51 million). These 
comparisons are more interesting when looked at in per capita terms. For example, while the 
total PSE^itk for Norway is relatively low ($1.58 billion), the per cow transfers to domestic 
producers are the highest ($4,655.24) among all OECD countries.'^ This is followed by 
Japan ($4,598.35 per cow) and Finland ($3,776.64). The average dairy producer in the 
United States received about $1,055.76 per cow. The lowest transfers, again, were observed 
in case of Australasian countries. 
12 
It is evidently clear that the per capita transfers will be much higher if calculated on a per farmer basis. However, due to the limitation 
of data availability, the calculations are done on a per cow basis. 
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In case of transfers from consumers, Japan ranked the highest where consumers paid 
about $4,103.46 for each cow, followed by Finland ($2,443.02) and Sweden ($2,074.27). In 
keeping with its trade liberalization efforts, the New Zealand government had eliminated all 
consumer price distortions for milk and milk products although its dairy producers did 
received some minimal indirect assistance. 
The percent of dairy farmers* income coming from government programs is depicted 
in Figure 4. The figure shows that about 80 percent of the income received by Japanese dairy 
farmers comes from government support programs. The figure also depicts the diametrically 
opposite trends in case of domestic producer and consumer protection levels. The highest 
taxes on consumer are observed in case of EFTA countries (Finland, followed by Sweden, 
Norway, Austria and Switzerland). Figure 5 provides a graphical exposition of the per cow 
transfers in OECD in ascending order. The figure shows that all EFTA coimtries, with the 
exception of Austria, provide largest support to their dairy farmers in per capita terms. The 
Japanese farmers also receive substantial support while domestic dairy consumers are rather 
heavily taxed. 
The overall producer support comes from two sources: consumers who pay higher 
prices as a result of MPiS policies; and taxpayers who pay for other support measures such as 
direct payments. Figures 6 and 7 depict the sources of economic transfers to agricultural and 
dairy producers, respectively, in the OECD countries during 1991. The figures reveal that 
dairy consumers pay a relatively higher share of producer support as compared to the 
consumers of all agricultural commodities. For example, about 90 percent of the support to 
dairy producers comes from consumers in case of the US, the EC and Japan while the share 
of consumers in the overall agricultural transfers in these countries is only 36.6 percent, 58.7 
percent and 78.4 percent, respectively. The findings corroborate the information presented in 
Table 4 that in most OECD countries, dairy farmer assistance relies more heavily on the 
mechanism of market price support measures rather than direct support. 
It is interesting to note that while the OECD agricultural producers are subsidized and 
their consumers taxed, the patterns are exactly opposite in developing countries (Gautam, 
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Figure 4: Dairy producer and consumer protection levels in OECD countries, 1991 
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Figure 6: Sources of economic transfers to agricultural producers in selected 
OECD countries, 1991 
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Equivalents while the other forms of support such asDirect Payments and Input Subsidies etc. are assumed to originate from 
taxpayers. 
Source; Own calculations using the information from OECD (\99TjAgricultural Policies, Markets and Trade: Monitoring 
and Outlook, 1992 , Paris. 
Figure 7: Sources of economic transfers to dairy producers in selected 
OECD countries, 1991 
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1993; USDA, 1993; Fulginiti and Shogren, 1992; Fulginiti, 1992). Developing countries 
generally tax their agricultural producers and maintain low food prices in order to ensure 
accessibility to adequate food for their poor urbanite consumers. Some studies have analyzed 
the factors responsible for such diametrically opposite trends across countries (Gautam et al. 
1991; Gautam and Chaudhary, 1992; de Gorter and Tsur, 1991; Miller, 1991; Gardner, 1987; 
Balisacan and Roumasset 1987; Honma and Hayami, 1986a and 1986b). However, none of 
the studies have focused primarily on the dairy sector which is by far the most heavily 
protected sector in most industrialized and developing countries. As Tyers and Anderson 
(1992) conclude in their comprehensive study of protectionistic patterns across industrialized 
and developing countries: "There is so much to be gained from ... exploring at a finer level 
of analysis such questions as why the dairy industry is so heavily protected in both rich and 
poor countries" (p. 314). 
Moreover, since most agricultural policies are commodity-specific, it is arguably 
more important to focus on a particular commodity rather than the whole agricultural sector 
as is the case in most of the previous attempts listed above. In order to identify the factors 
primarily affecting the determination of dairy producer protection levels in OECD countries, 
several regression models were fitted using various econometric estimation techniques. The 
results of these models are provided in the next section. 
II.3 Determinants Of Producer Protection Levels 
Over the past decade, there has been an increasing interest in identifying the 
determinants of producer support levels across countries (see, for example, Tyers and 
Anderson, 1992; Anderson and Tyers, 1991; Gautam, 1992 and 1993; Gardner, 1990 and 
1987; de Gorter and Tsur, 1991; Herrmarm, 1989; Balisacan and Roumasset, 1987). Most of 
these studies have either focused on the aggregate agricultural sector or on a specific 
commodity other than dairy products. In this section, an attempt is made to ascertain the 
applicability of their results to the dairy sector, and to identify the factors that contribute 
significantly to the determination of protection levels across OECD countries. 
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As a preliminary investigation, Figure 8 displays the relationship between the gross 
national product and the protection levels awarded to dairy producers and consumers in the 
industrialized countries. The figure points out that dairy producer protection levels are an 
increasing function of the national income. That is, the relatively richer countries protect 
their dairy farmers more vigorously than others. Moreover, a negative relationship is 
observed in case of consumer protection levels and the national income. The richer the 
country, the higher the consumers are taxed to pay for the farm subsidies. The results seem 
to support Gardner's (1990) hypothesis that consumers in richer countries acquiesce to farm 
programs relatively more easily than those in developing countries. In order to further 
investigate these patterns, the following quantitative analysis attempts to identify some 
prominent factors affecting the dairy sector protection across OECD countries. The analysis 
uses the as the dependent variable and is done over the period 1979-91. 
II.3.1 OLS Estimation Results 
Table 7 provides the results from seven multiple regression models using the ordinary 
least squares estimation procedure. The results substantiate the graphical disposition in 
Figure 8 that the richer the country, the higher the protection levels (as measured by PSE^^m). 
The coefficients with the per capita income (in log form) were statistically significant in all 
models at the one percent level. Olson (1965,1988) and Becker (1983) have argued that 
smaller groups generally tend to be more successful in effectively lobbying for political 
gains. To ascertain the empirical implication of the group size theory, the share of agriculture 
in the labor force was also included as an independent variable (Model 5).'^ The coefficient 
on this variable was statistically significant at one percent level indicating that in cases where 
the number of farmers was relatively smaller, the farmers were generally able to obtain higher 
protection levels. The larger agricultural groups seem to suffer from the problem of 
free-riding and organizational costs, as contended by Olson. The share of industry in the 
13 It would have been more accurate to include the number of dairy farmers in the analysis but since such data were unavailable for all the 













5 10 15 20 25 30 35 40 45 
GNP Per Capita (US$000) 
Note: Producer support and consumer taxation are approximated by the Producer Subsidy Equivalents and Consumer 
Subsidy Equivalents, respectively. The regression lines are fitted using a log-linear specification of the form 
y = a + b Inx, \vhere>' is the PSEICSE and x represents GNP per capita. Each data point represents a country. 
Source: Developed using infoimation from OECD (1992), Agricultural Policies, Markets and Trade: Monitoring and 
Outlook, 1992, Palis-, andlMF,International Financial Statistics, April, 1993. 
Figure 8: Increasing national income and its influence on dairy producer 
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Table 7: Determinants of dairy producer protection in OECD countries, 1979-91: 
OLS Estimation 
OLS Regression Models 
Independent Variables ( I )  (2) (3) (4) (5) (6) (7) 
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(1.498) 


















Degrees of Freedom 137.00 136.00 139.00 136.00 140.00 137.00 137.00 
Adjusted R? 0.65 0.51 0.63 0.67 0.45 0.55 0.51 
Note: Figures in parcntlicscs are t-statistics. 
Statistically significant at 1% and 5% level, respectively. 
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labor force formed another proxy for the group size. This variable also had the expected 
positive sign and statistically significant in two models (4 and 7). 
However, when the share of agriculture in the gross domestic product was also 
included in the regression, the group size was no longer as important (Model 3). The 
importance of the agricultural sector in the national economy seems to be more important for 
policy makers when forming the protectionistic policies. The result supports Anderson and 
Hayami's (1986) viewpoint that as the importance of agriculture in the national economy 
declines, the farmers' incomes lag behind the non-agricultural sector and the demands for 
protection increase. The coefficient on this variable was also highly statistically significant 
in all the models. 
The consumer's opposition to the farm programs seem to dissipate as their share of 
expenditures on food items (Engel's Coefficient) decreases as shown by the negative 
relationship between the Engel coefficient and the protection levels. The results also point 
out that the relationship may either be quadratic or log-linear since this coefficient was 
statistically significant in both these specifications. The results corroborate the findings 
reported by Gautam (1993) where the results of non-nested tests conducted to specify the 
model specification for Engel coefficients did not favor one form over the other. 
It is also observed that the lower the price elasticity of demand, as is the case in most 
OECD countries, the higher the leverage the government has in assisting farmers. This also 
seems to point to the MPS policies in OECD countries since such policies invariably result in 
higher prices for consumers which would not be sustainable had the demand been highly 
price elastic. Also, the more the farmers are responsive to the market prices, the lower the 
protection they receive, as indicated by the negative and significant coefficient with the price 
elasticity of supply. One plausible reason may be that along with providing assistance to 
domestic producers, the governments in OECD countries also control the quantity produced 
of dairy and other agricultural commodities. As mentioned earlier, the United States Food 
Security Act of 1985 specifies that the support prices be reduced if the government 
procurement surpasses a prespecified level. 
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Since the protection levels in EFTA countries and Japan are generally higher than 
other OECD countries, two binary variables were also created to capture these effects. The 
variables were generally significant. The results are very encouraging in that the coefficient 
of determination values obtained were as high as 0.67 indicating that about two-third of the 
variation in dairy protection levels were captured by the variables specified. It must be noted 
however, that some independent variables might be affected by the level of protection itself 
and hence caution should be used in interpreting the results. 
II.3.2 PCSTS Estimation Results 
Most of the studies on the determinants of protection across countries have generally 
used the OLS technique to derive the coefficient estimates. Since the data set includes 143 
observations of each variables: 13 time-series observations for 11 cross-sections (countries), 
these regression models were also evaluated using the pooled cross-section time-series 
(PCSTS) technique. Modeling under the PCSTS procedure requires quite stringent stochastic 
specifications as such a data set might include both time-series-wise autocorrelated and 
cross-sectionally heteroscedastic disturbances (Greene, 1990). The cross-sectional 
heteroscedasticity implies that different stochastic processes apply to different cross-sectional 
units. For example, consider the model: 
i, = cto + a; x,j,+ X2J, + a3 Xjj, +... + a„ x„j,+ li,, 
where /= 1,... 11 denotes the eleven OECD countries; t = 1979,... 1991; X/ denotes the i"' 
independent variable; and |j is the disturbance term. Heteroscedasticity would imply that 
EfVi-vs.,] = ^'us. and ,] = a^ca,uuh, with 0^^ ^  ^ cmada- The time-series-wise 
autocorrelation would imply that |a(/x70 or that J = p i-i + ^i/s./> where 
p is the correlation coefficient.'"' Moreover, the data might have cross-sectional 
autocorrelation, that is, E[\Xi,s_,, \icwuu/,i.i] '*• 0- There are specific econometric tests to check 
14 Assuming that the disturbances follow a Urst degree autoregressive (ARl) process. 
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and correct the data for any of these problems. In the present study, a generalized least 
squares (GLS) procedure, as described in Kmenta (1986) is used to estimate the models. 
Table 8 provides the results from the POSTS estimation. First three models were 
fitted with the specification that p = 0, that is, there is no autocorrelation among the 
disturbance terms and only heteroscedastic correction is performed. The results essentially 
show the similar relationships as obtained in the case of OLS models. 
The data were corrected for both time-series-wise autocorrelation as well as 
cross-sectional heteroscedasticity in Models (4)-(6). The change in stochastic assumptions 
greatly improved the explanatory power of the models in that the Buse values obtained 
were as high as 0.81." The sign on the price elasticity of supply coefficient turned out to be 
positive in Model (4) which contradicts the sign obtained for Model (7) in OLS regressions. 
One plausible reason may be that in the OLS model, the regression did not include a dummy 
variable for the EFTA countries where the supply elasticity is high as are the protection rates. 
In the PCSTS model, however, the EFTA dummy is included and turns out to be highly 
statistically significant. 
II.3.3 PROBIT Estimation Results 
The results obtained in the previous subsections do not indicate whether the 
protection levels are relatively higher or lower. In order to identify the factors that influence 
the probability of dairy farmers in a particular country receiving relatively higher protection 
levels, the Probit estimation technique was employed.'^ The dependent variable, PSEMU^ was 
transformed to form a discrete choice model where the dependent variable may either take a 
value of one or zero. The new variable Z was defined as follows: 
Z = 1 ifPSE,„„>50 
Z = 0 if PSE^fiiii < 50. 
It may be noted, however, that the Raw Moment Buse R' values for all the models fitted using the PCSTS estimation technique were 
much higher - ranging between 0.97 to 0.98. However, as per convention, only the Biise R' values are reported in the table. 
Since the dairy farmers in all OECD countries receive positive protection levels, the "/i/g/i" protection levels are defined as PSE^|||t 
being higher than SO percent. 
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Table 8: Determinants of dairy producer protection in OECD countries, 1979-91: 
PCSTS Estimation 
PCSTS Regression Models 
Independent Variables ( I )  (2) (3) (4) (5) (6) 
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Degrees of Freedom 137.00 137.00 138.00 137.00 136.00 138.00 
Buse Rr 0.61 0.53 0.41 0.81 0.80 0.49 
Note: All models are fitted using the Pooled Cross-Section Time-Series estimation technique with the data 
for 11 OECD countries. The econometric specification of different models is provided in the text. Figures in 
parentheses are t-statistics. 
Statistically significant at 1%, 5% and 10% level, respectively. 
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In this case, the ordinary least squares estimators will not provide the best linear unbiased 
estimates (BLUE) and, hence, the Probit estimation technique is more appropriate." 
It may be noted, however, that the coefficient estimates in case of Probit estimation 
do not represent the marginal effects. These coefficients merely depict a movement along the 
cumulative distribution function, or the direction of change in the probability for a given unit 
change in the independent variable but do not provide a measure of the magnitude of change 
(Greene, 1990). The coefficients need to be transformed by taking the product of the 
estimated coefficients and the probability density function (Pindyck and Rubinfeld, 1991 and 
Greene, 1990). The results of Probit estimation along with the transformed coefficients are 
reported in Table 9. 
The coefficient estimates obtained from the Probit estimation are consistent with 
earlier results. As noted above, only the relative magnitude of the results is relevant and not 
the absolute size. The coefficient on the price elasticity of demand, for example, is 14 times 
the coefficient on the per capita income. The transformed coefficients are calculated at the 
mean of each explanatory variable involved.'® The mean values and other descriptive 
statistics for each variable are given in Appendix A: Table: A. 15a. The results indicate that 
the national income, Engel coefficients and the price elasticity of demand are the major 
factors that influence the probability of protection levels (as measured by PSEMHI) being 
relatively higher. For example, in Model (2), the marginal coefficient of -0.83 associated 
with the Engel coefficient indicates that a percent increase in the Engel coefficient would 
cause the probability of high protection levels to decrease by about 0.83. The Cragg-Uhler 
Although the OLS estimate coefTicients in this case will be unbiased using the linear probability model, they will not be minimum 
variance estimates (see Greene, 1990; Pindyck and Rubinfeld, 1991 for further discussion). 
The marginal coefficients are obtained from the product of coefficient estimates (P's) and the probability density function (/"(P'' *)). 
The resulting effect on the probability of dependent variable of a unit change in the i "'explanatory variable may, then, be calculated as 
follows: 
dp/dx, = dF/dx, = p; • W'/St/V • exp {.('/,) • (^•••x)')] 
where, Frepresents the normal cumulative distribution function associated withjXO- " moy be noted tliat the coefficient estimates, 
(P's), arc BLUE since these are derived using the Maximum Likelihood Estimation technique. The usual (-statistics can now be used 
to ascertain the significance of the estimates (y} in case of joint hypothesis). The transformation details are provided in Appendix A; 
Table A. 15b. 
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Table 9: Probability of dairy producers receiving higher levels of subsidies 
PROBIT Estimation Models 
Independent Variables 













Ln (Per Capita Income) 1.703" 
(2.089) 
0.25 0.03 1.887* 
(2.866) 
3.03 0.29 





























EFTA Dummy 3.847* 
(2.62) 





0.10 -0.10 18.871 
(1.348) 
3.17 2.92 
Likelihood Ratio 103.44 @ 5 DF 65.927 @ 5DF 
Cragg-Uhler /?' 0.78 0.56 
Percent of Correct Predictions 0.92 0.85 
Note: Figures in porentlicscs are t-statistics. 
•,** Statistically significant at 1% and 5% level, respectively. 
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values obtained are as high as 0.78 and the models predicted the correct outcome about 92 
percent of the time. 
In short, the dairy producers in OECD countries, having relatively higher per unit 
revenues and being fewer in number, have been able to seek favorable policy outcomes 
through lobbying. On the other hand, the larger number of consumers impedes effective 
organization and lobbying efforts and their higher incomes relative to their counterparts in 
less developed countries and their affection for farming life styles (Gardner, 1990; Anderson 
and Tyers, 1989) results in substantial taxes imposed upon dairy consumers in OECD 
countries. 
The analytical discussion in this section, thus, highlights the diametrically opposite 
trends in the protectionistic policies followed in OECD countries in case of dairy producer 
and consumer groups. The regression results identify some important determinants of the 
protection awarded to dairy producers, the prominent among which are the per capita 
incomes, the share of food in household expenditures, the share of agriculture in the national 
economy, and the price elasticities of demand and supply. The Probit models indicate that 
the probability of PSE^uk being greater than 50 percent is also significantly affected by these 
factors. 
In the next section, a theoretical framework of dairy farmers is developed explicitly 
incorporating a political resource constraint which takes into account their expenditures on 
political lobbying towards seeking political action. The second issue dealt with in the section 
analyzes the effects of bST adoption (assuming bST is available to dairy producers) across 
these countries on the farm production, prices and demand for dairy products across these 
countries. The theoretical model, then, is modified to reflect the impacts of bST adoption, 
assuming its approval, on dairy production by incorporating a yield enhancement factor in the 
dairy production function. The model provides the optimum levels of political contributions 
for the ex-ante scenario and the optimal level of bST use for the ex-post scenario. 
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III. THEORETICAL ANALYSIS 
The following conceptual framework is developed using the public choice approach 
to the determination of policy outcomes regarding the commercialization of technology 
where proponents and opponents of the bST actively lobby to gain favorable political actions. 
The Nash-Coumot behavior is assumed on the parts of the agents engaging in political 
lobbying for their respective objectives in that the two groups are assumed to be oblivious of 
the extent and intensity of the efforts of the other group. This section primarily deals with the 
theoretical modeling of dairy producers before and after bST is approved for commercial use. 
As discussed in Section II, the agricultural sector in most OECD countries is 
characterized by relatively high protection levels. The demand for dairy products, or for all 
agricultural commodities, for that matter, is relatively inelastic in rich countries, as shown in 
Figure 9. In that situation, any increase in productivity would invariably result in reduced 
revenues for the farmers. For example, a productivity shock, such as that would likely be 
generated by the introduction of bST, may shift the supply of diary products from S to S'. 
The decrease in prices (P to P') would increase the quantity demanded to OQ' from OQ. 
Overall, the dairy producers would lose the area P'Pab and gain the area QbcQ', thus 
experiencing a net decrease in the overall revenues equivalent to { P'Pab - QbcQ' }. 
The farmers in these countries, therefore, want protection from any volatile changes 
in production and are willing to spend resources towards that goal. The positive level of 
protection enjoyed by dairy producers in these countries can, in part, be attributed to their 
lobbying activities. Although under the recent GATT agreement, the price distorting 
subsidies will be gradually decreased over the next several years, the dairy farmers, as 
farmers in general, have consistently opposed removal of any subsidies or other favorable 
programs throughout the industrialized world. The recent upheaval caused by farmers in 
France is just a case in point." Many farming organizations are also currently engaged in 
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The opposition to removing any farm subsidies is an equally sensitive issue in less developed countries. But, in accordance with the 
overall theme of the paper, the focus is only on the efforts of fanners in developed countries to maintain the status quo. The case of 
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thwarting the government efforts to approve the newer agricultural biotechnologies, like the 
bST, that may enhance production and thereby further depress prices and farm revenues. As 
many studies have shown, introduction of bST on a commercial basis would also reduce the 
number of dairy farms. Hence, the probable impacts of commercialization of bST form the 
basis for the political lobbying by dairy farmers to seek its disapproval. 
This effort is reflected in the following very basic profit maximization problem for the 
representative (/"') dairy farmer by a political resource constraint, k 
where q is the output, p is the price of dairy products,/represents the current state of 
technology at the /"• farm, x is a composite bundle of inputs, c is the cost function, and kj is 
the contribution made by the farmer towards the lobbying effort. Although the total 
contribution by farmers towards lobbying is used for several purposes, it is assumed, for 
simplicity of analysis, that farmers contribute k, solely for the purpose of gaining disapproval 
of a technology such as bST for commercial usage. Moreover, the contributions by farmers 
may also result in price supports (positive subsidy),^' such that 
Assuming a well behaved production function, y =/(x), that satisfies the regular conditions of positive and decreasing marginal 
productivities etc. 
21 In other words, not letting the bSTbe approved itself would keep the prices of dairy products ot higher levels than would othenvise be 
the case. Also not all farmers may be opposed to the commercialization of bST. 
71, =Pfi(x) - c(q) - k; i = 1, 2, ..., n, (1) 
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p^p"  +  s (k )  
where p' is the free-market mean of the price and s represents the change in price due to the 
lobbying activity with 
i>o-
The first order conditions for the maximization problem are: 
Sit _ _ 3/ dc _ n /nx 
Tx- p F x - ( 2 )  
and 
1 =  X O i l - l - O  ( 3 )  
o r  ! = ' •  W  
The connotation of (4) is that the total increase in the value of output due to change in 
subsidy levels should equal one. In other words, the dairy farmers would contribute towards 
lobbying until the marginal value of the increase in revenues is equal to the marginal cost of 
each additional dollar spent. The conditions would provide the optimality conditions for the 
factor demands and contribution levels under the ex-ante scenario where dairy farmers resist 
introduction of bST. 
However, in case the bST is approved by the government, it has been shovm in many 
studies that the most beneficiaries would be the early-adopters among dairy farmers (Kalter et 
al. 1987; Lesser et al., 1987)." In the following analysis, therefore the above theoretical 
model is modified to include bST as another input through inducting a yield enhancing factor 
in the dairy production fiinction. Moreover, since the bST ]\a.s been assumed as approved for 
Although A.ST'has been approved for commercial use in some countries such as Brazil, no OECD country other than the United States 
has yet approved the technology. However, it has been shown in numerous studies that milk from bST treated cows will be safe for 
human consumption (Bauman, 1987:Tcske, 1987) and that not approving bST might cost consumers. For example, it has been shown 
that the cost of failure to utilize bST to each family in U.S. will be about $9 per year (Twceten, 1991). Hence, the it is reasonable to 
assume that bST is nnally approved for commercialization by most countries and thus proceed with the proposed changes in the 
model. 
commercial use under this ex-post scenario, the dairy farmers no longer have to lobby the 
government to seek disapproval, given our earlier assumption about the purpose of lobbying. 
The use of bST is assumed to enhance milk yields (y) of dairy cows contingent upon 
two factors: (i) the level of bST use, and (ii) the extent of bST adoption on the farm. The 
representative farmer is assumed to be a profit maximizer who chooses the amount of bST to 
be used per cow (b) as well as the percent of the herd to be treated with the bST (F). The 
model is later generalized to the aggregate dairy sector. 
Consider a representative dairy farm with the following production function, where 
the total output of milk, given the technology embedded in the function F', depends upon the 
animal-specific characteristics (C) such as number of cows at the farm, the breed of animals 
etc., and a vector, X, of inputs such as management, feed etc. Since variations in breed may 
also influence milk yields, it may be assumed, for simplicity, that all animals at a particular 
farm are of the same breed. The impact of bST when introduced into the model via a. yield 
enhancement factor depends upon the level of bST used and the fraction of cow herd treated 
with bST: ^(b)T', where \\i(b) denotes the total increase in milk yield due to the use of bST 
and r' represents the fraction of cow herd treated with bST at the farm: 
7'=F'[C',i',{vi/(6)-r'}] (5) 
Rewriting the above function in a cattle-intensive form, 
(6) 
where, y) is the per cow yield and y ) represents the per cow adoption rates for the 
representative (/"') cow on the /"'farm. To simplify further analysis, it is reasonable to 
consider 3c as a composite input bundle which can be represented by a common price index. 
The function / is assumed to satisfy the regular properties of continuity, monotonocity and 
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concavity with positive and diminishing marginal productivities of all inputs, that is, f ,>  0 ,  
L < 0. /„ > 0, 0, f^> 0, and/^ 0, V /. 
Since the grovvth hormones that produce milk occur naturally in cows, the level of 
milk yields (y) would be positive even if no bST is given, that is, if Z> = 0. Moreover, since 
the research on iS^has shown that the milk yields from 65r-treated cows would be 
increasing at a decreasing rate with additional doses of bST (Ludri et al., 1989; Huber, 1987 
and Chalupa et al., 1987), it is reasonable to assume a threshold level of bSTuse (b*) beyond 
which the additional doses of bST would not enhance milk yields any fiirther.^^ In fact, some 
feel that any additional doses of bST might result in a decrease in milk yields beyond this 
level. Hence, the relationship between the function and the level of bST use, b, as defined by 
the threshold level b', can be specified as follows: 
\ ] i { b ) < v ^ *  i f  b < b *  =  i f  b > b *  
g > 0 ( /  b < b - - ,  1 = 0;/ b > b - - ,  (7) 
| ^ < 0  i f  b < b - - ,  0  =  0  i f  b > b \  
These relationships are also depicted in Figure 10, Panel (A). 
The increase in milk yields per cow would be translated into an equivalent increase in 
the total milk yields in the case where bST is adopted for the whole herd, that is, y = 1 
(Figure 10, panel B). When y < 1, the increase in total milk yields would correspondingly be 
smaller. Therefore, the rate of adoption and total milk yields would have a positive 
relationship although the successive increases in yields would be smaller as adoption rate 
would approach one. Similarly, the total milk yield (y) would be concave in the level of bST 
It has been reported by a number of studies that the feasible, and perhaps optimum, level of bST use would be around 25 mg/day (for 
example, Oxiey et al, 1989; Chalupa et al., 1987; Huber, 1987; Ludri et at., 1989). Doses higher than 2Smg did produce further 
increases in milk yields but marginal increases were lower than initial levels. See Figure 3, Panel A in Paper II, for the results of earlier 
studies that support the assumptions made here. 
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I n c r e a s e  i n  I n c r e a s e  i n  
M i l k  Y i e l d  M i l k  Y i e l d  
M'* 
S a t u r a t i o n  
b *  
L e v e l  o f  b S T  T o t a l  M i l k  Y i e l d  
( A )  ( B )  
Figure 10: Relationship between the yield enhancement factor and milk yields 
used {b ) ,  given a rate of adoption. These relationships can be described as: 
l > o ;  S < o  i f  b < b - - ,  g  =  o  i f  6 > b - .  ( 8 )  
It may be noted that fa > 0 because increasing use of bST (up to the threshold level) 
would be expected to increase the marginal productivity of other inputs (feed, for example) 
(Bauman, 1987). Also, f^h > 0 since effect of adoption rates on total milk yields would be 
greater, the higher the level of bST use (b < 6*). Given the technology described above, the 
dairy farmer maximizes profits over the costs of inputs, including that of bST. In the 
cattle-intensive form, 
n  =  p .  y - w -  w  h b . y  (9) 
or 11 = p.f {x, \\i (b). y} - w- w ^ b.y. (10) 
where, n is the per cow profit, and w ^  and w ^ are the per unit costs of inputs x and b, 
respectively. The first order conditions with respect to x, b and y would be: 
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P - f x - ^  X ^  0  => T Z , . X  =  0 ,  (11) 
T ^ h  =  P - fh -1  h . y  ^  0  => n^ .b  =  0 ,  (12) 
•K^= p . f y . \V (b ) -w  ^ ,b< 0  =:> u ^ . y  =  0 .  (13) 
These conditions would provide the optimal expression for the use of bST as 
B* = jr • m (b), which indicates that the optimal use of bST would be defined by the impact 
of adoption rates and the level of bST use on the milk yields. Although it is rather 
complicated to compare the profit levels in two cases, it is evident that, given the relatively 
inelastic demand for dairy products in OECD countries and the fact that introduction of bST 
would increase the productivity of dairy farms, it is plausible to theorize that total revenues 
would decline in the ex-post scenario.^'' Also the cost of bST would be an addition to the 
overall cost of the operation. However, the cost of lobbying incur only in the first scenario 
while the price of output in that scenario would be higher than the ex-post scenario where 
bST is made available. 
Therefore, it can be reasonably argued that f(.)ex.a,„e <f(Xx.posi\ Pex.a,„e >Pex-pos,', with 
P-f()vx-w,i,- > P-fOex-poM- The total costs in the first scenario would be lower only if the total 
cost of administering bST exceeds the value of farmers' contributions for political lobbying in 
the  f i r s t  s cena r io ,  t ha t  i s ,  c ( . ) ,<  c(Xx-pos ,  i f f  k<  w^ .b .y .  Hence ,  i j f k<  
Wb-b.y In fact, the consumer prices would also be lower in the ex-post scenario where bST 
is assumed to be available on commercial basis. However, given the relatively higher 
incomes of consumers and low level of Engel coefficients in case of OECD countries, along 
with relatively inelastic demand for dairy products, the overall impacts on the consumers' real 
incomes would not probably be significant. Accordingly, the study concentrates on the 
effects of bST adoption on dairy producers only. 
This assumption is consistent with the findings reported in several earlier studies on the economic impacts of bST introduction. See, 
for example, Tweeten, 1989, Satterlee, 1991 etc. 
It must be noted that any changes In use, and thereby costs, of other inputs due to the use of bST have been Ignored here. Some 
studies have suggested that such changes would be minimal and, since the analysis here is on a per cow basis, it is reasonable to 
exclude these from consideration in total costs. 
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In order to further analyze these impacts empirically, the Basic Linked System (BLS) 
model of the International Institute for Applied Systems Analysis (IIASA) was used to 
forecast broad impacts of bST introduction across selected OECD countries. The results, 
along with a brief introduction of the BLS model, are provided in the next section. 
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IV. EMPIRICAL ANALYSIS 
IV.l The Basic Linked System 
To further explore this issue in empirical terms, the Basic Linked System model was 
used to run selected bST adoption scenarios. The BLS is a system of linkable national 
agricultural policy models developed by the Food and Agricultural Program (FAP) of the 
II AS A. The system contains 35 models of which 18 are national models, 14 simple models 
of country groupings, and one model each for CMEA and small country grouping {BLS 
Manual, 1987). Each model covers the whole economy. The national model of the U.S. 
economy is included in BLS with individual structure (Code 231). The B.C., Australia, 
Canada ,  Japan  and  Mexico  a re  combined  in  a  common s t ruc tu re  mode l  ca l l ed  Type  1  (CS l ) .  
The model also includes some additional countries. New Zealand is included in Type 2 
common structure model {CS2) along with Kenya and Thailand. The EFTA countries are 
inc luded  in  the  res t  o f  the  wor ld  group  (ROW) .  
The BLS model depicts the behavior of main economic agents in the world market by 
price transmission devices and other policy interventions and responses of producers and 
consumers to changes in economic environment. The individual models are linked together 
by a world market module using Walrasian general equilibrium system without any money 
illusion. The model works in annual steps and is recursively dynamic. A graphical 
description of the various elements of the model is also provided in Figure 11 The 
individual country models are divided into agricultural and non-agricultural sectors, each 
with labor and capital allocation mechanisms. The excess demand from each country 
influences the world market prices although domestic prices may be different depending 
upon the type and extent of protectionistic policies. The market price transmission 
mechanism regulates the extent to which world market prices influence the domestic prices. 
The mechanism takes into account the current policies, the price intervention behavior of the 
For Turthcr information on tlie mechanism of government policies, formulation of price responses, behavior of world markets, and 
overall economic environment modeled in the system, please refer to the BLS Manual available from IIASA, Paris 
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government and the desire of national governments to keep a certain level of self-sufficiency. 
The protection levels are expressed in tariff equivalents. 
The consumer demand responses are modeled to take into account the consumer 
preferences, price effects and the consumer's budget constraint. The parameters are generally 
updated on an aimual level. The response mechanism for domestic agricultural supply does 
not correspond to the traditional elasticity approach but is rather a price responding allocation 
of available inputs. The output of individual agricultural commodities is figured by 
determining the total availability of crucial factors of production (land, labor and capital) and 
the allocation of factors across the two sectors (agricultural and non-agricultural) and 
intra-sector allocation among various commodities. 
IV.2 Selected Scenarios 
The BLS model was used to run several selected scenarios for the OECD countries 
included in the model. The bST adoption scenarios are subjectively selected based on most 
likely cases. For example, given the current policy of the E.G., it might be possible that 
while all other countries approve the use of bST, the E.G. farmers might not be allowed to use 
bST (Scenario D). Similarly, given the resistance from U.S. dairy farmers' associations, one 
scenario formulated was that the U.S. government would not approve bST for commercial use 
while all other countries approve of it (Scenario C). One of the scenarios specified is that the 
bST is available for U.S. producers while it is not available in any other country (Scenario A). 
While this might represent an over simplification, it presents an analysis that can be used for 
discussion purposes. Since any unilateral boycott of bST might result in decreasing exports 
and incomes of dairy farmers, it is possible that all countries would eventually approve the 
use of bST (Scenario B). To ascertain the impact of recent North American Free-Trade 
Agreement {NAFTA), one such scenario was formulated where bST is available only in the 
NAFTA countries and not in other countries (Scenario E). Finally, to ascertain the impact of 
eliminating all protectionistic measures along with bST adoption, such a scenario was also 
evaluated where all countries adopt bST and allow free trade in dairy products (Scenario F). 
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Several studies have reported that a milk yield increase of anywhere from 10-40% 
might be realized by injecting dairy cows with recombinant bST. However, for the empirical 
analysis, three less optimistic scenarios were selected with yield increases of 9,12, and 15 
percent. These scenarios seem more reasonable since it is likely that not all dairy farmers 
would adopt bST in a given country and yield increases might not be uniform across all farms 
due to factors such as quality of management, level of heat stress etc. The technology 
adoption and yield increase scenarios, along with protectionistic policy changes, are 
summarized in Table 10. 
IV.3 Model Specification 
The model is set up to simulate impacts under different scenarios over a 20-year 
period. Introduction of bST is at the begirming of the fourth year. This allows three years for 
the model to stabilize before introduction of the new technology. Impacts of bST are thus 
Table 10: Selected adoption, yield and policy scenarios for theBLS runs 
Scenario 
Name 
Adoption Scenarios Yield Scenarios Yield Increase Policy Scenario' 
A1 A: Only U.S. Adopts 1 9% 
A2 2 12 Trade Restrictions 
A3 3 15 
B1 B: All Countries Adopt 1 9 
B2 2 12 Trade Restrictions 
B3 3 15 
CI C: All Countries Except U.S. Adopt 1 9 
C2 2 12 Trade Restrictions 
C3 3 15 
DI D: Ail Countries Except E.C. Adopt I 9 
D2 2 12 Trade Restrictions 
D3 3 15 
El E: Only NAFTA Countries Adopt 1 9 
E2 2 12 Trade Restrictions 
E3 3 15 
FI F: All Countries Adopt 1.00 12 Free Trade 
Scenario FI was run for llie U.S. and tiie World Market only. All other scenarios include all OECD countries except F.FTA 

























































Source: Adapted from the BLS Manual, International Institute for Applied Systems Analysis: Paris. 
Figure 11: Conceptual description of information flow in the BLS model 
simulated over a 17 year period. For the analysis, a base run, which did not include bST was 
made. The absolute levels of selected variables for the base run are provided in Appendix A: 
Table A. 16. The subsequent runs implemented bST under specified scenarios and these 
results are compared with the non-bST, or base, run to determine projected trends. Results 
are presented for the 17 years of bST availability. Adoption rates and types of early, mid, late 
and non-adopters have been subjectively incorporated into these estimates. Similar adoption 
rates are assumed across all OECD countries and are reported in Table 11. The increases in 
adoption rates beyond the 10"" year are assumed to be negligible. Feed efficiency levels have 
also been adjusted to reflected increased production levels. Feed fed per hundred weight of 
milk on treated cows is assumed to decline by 8.7 percent. 
Table 11: bST adoption rates across OECD countries 
Year 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 
Adoption Rate 
(%) 
12 33 52 63 66 68 70 72 74 78 
Source: Extrapolated from Fallert, Richard, Tom McGuckin, Carolyn Betts and Gary Bruner (1987), "bSTand the Dairy 
Industry: A National, Regional and Farm-Level Analysis," Economic Research Service, U.S.D.A., Agricultural Economic 
Report No. 579, October 1987: Washington, D. C. 
IV.4 Results And Discussion 
The results of the analysis provide country-specific information on several dairy 
sector variables, including changes in production, consumption, prices, and international 
trade in dairy products due to the commercial availability of bST under different scenarios. 
Detailed results from Scenarios A2 through E2, which represent a yield response of 12 
percent, are reported in Tables 12 to 16. Results are provided for years 1994 to 2010 for 
projected changes in output, demand, prices, and trade in dairy products. Results show that 
the greatest impact of bST adoption would be in case of the U.S. where the output and 
demand are projected to increase by 16.42 and 12.94 percent by the year 2010 if all countries 
adopt bST (Table 13). In the same scenario, the domestic prices of dairy products in the 
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Table 12: Impacts of bST adoption on daity sector variables under Scenario A2 
Scenario A2: Only U.S. adopts bST; Yield Gain: 12% (Percent change from base scenario) 
Year U.S. Canada Mexico B.C. Japan Australia New Zealand World' 
Output of Dairy Products 
1994 4.60 0.00 0.00 0.00 0.00 0.00 0.00 0.53 
1995 7.39 0.02 0.01 0.02 -0.01 0.04 0.03 0.86 
1996 10.63 0.07 0.06 0.03 0.09 0.09 -0.01 1.19 
mi 12.56 -0.18 -0.18 -0.19 -0.23 0.05 -0.52 0.91 
1998 13.67 -0.39 -0.40 -0.37 -0.47 0.15 -0.78 0.91 
1999 14.23 -0.31 -0.38 -0.27 -0.17 0.10 -0.78 1.08 
2000 14.60 -0.24 -0.38 -0.12 0.04 0.01 -0.87 1.07 
2001 15.09 -0.32 -0.42 -0.15 0.04 -0.09 -1.01 l.OI 
2002 15.93 -0.55 -0.55 -0.37 -0.28 -0.22 -1.14 1.01 
2003 16.33 -0.31 -0.41 -0.15 -0.06 -0.04 -1.16 1.89 
2004 16.34 -0.41 -0.49 -0.25 -0.12 -0.10 -1.31 1.09 
2005 16.40 -0.72 -0.62 -0.51 -0.38 -0.32 -1.36 0.97 
2006 16.66 -0.26 -0.40 -0.18 -0.31 -0.08 -1.33 1.19 
2007 16.47 -0.47 -0.57 -0.34 -0.35 -0.17 -1.46 1.04 
2008 16.69 -0.69 -0.60 -0.55 -0.51 -0.41 -1.57 0.98 
2009 16.61 -0.44 -0.63 -0.35 -0.42 -0.19 -1.47 1.07 
2010 16.74 -0.53 -0.50 -0.37 -0.28 -0.20 -1.68 1.06 
Demandfor Dairy Products 
1994 6.21 0.00 0.00 0.00 0.00 0.00 0.00 -
1995 4.71 -0.08 0.03 -0.01 0.01 0.00 0.02 -
1996 5.86 0.02 0.09 0.00 0.08 0.01 0.12 -
mi 6.15 -0.09 0.16 0.02 0.12 0.00 -0.10 -
1998 8.92 -0.13 0.24 0.01 0.11 0.01 -0.17 -
1999 10.53 -0.05 0.23 0.00 0.08 0.00 -0.10 -
2000 9.86 -0.17 0.22 -0.02 0.08 -0.01 -0.10 -
2001 9.04 -0.04 0.18 0.00 0.09 -0.02 -0.14 -
2002 9.25 -0.08 0.27 0.01 0.16 -0.06 -0.19 -
2003 11.09 -0.21 0.22 -0.04 0.03 0.01 -0.12 -
2004 10.66 -0.10 0.27 0.01 0.13 -0.04 -1.67 -
2005 8.71 0.06 0.26 0.04 0.14 -0.05 -0.21 -
2006 11.28 -0.28 0.16 -0.07 -0.02 0.03 -0.14 -
2007 9.04 -0.10 0.32 0.00 0.19 -0.07 -0.20 -
2008 10.29 0.05 0.24 0.00 0.12 -0.05 -0.21 -
2009 9.35 -0.42 0.28 -0.07 0.07 -0.03 -0.19 -
2010 10.26 0.12 0.24 0.04 0.13 -0.04 -0.15 
Table 12 (contd.) 
Year U.S. Canada Mexico B.C. Japan Australia New Zealand World' 
Retail Prices of Dairy Products 
1994 -15.84 0.01 0.01 0.01 0.01 0.00 0.11 0.18 
1995 -12.03 -0.01 -0.01 -0.02 -0.03 0.00 -0.31 -0.50 
1996 -8.66 -0.15 -0.21 -0.25 -0.27 -0.04 -2.70 -4.33 
1997 -7.98 -0.26 -0.44 -0.39 -0.43 -0.15 -3.20 -5.28 
1998 -11.09 -0.26 -0.53 -0.31 -0.35 -0.23 -2.28 -3.79 
1999 -14.14 -0.23 -0.53 -0.18 -0.22 -0.36 -2.22 -3.62 
2000 -14.40 -0.22 -0.51 -0.16 -0.22 -0.48 -2.61 -4.20 
2001 -13.47 -0.23 -0.50 -0.21 -0.31 -0.44 -2.62 -4.24 
2002 -13.09 -0.39 -0.70 -0.41 -0.53 -0.76 -2.04 -3.36 
2003 -15.37 -0.04 -0.21 -0.01 -0.04 0.15 -2.54 -4.12 
2004 -15.35 -0.37 -0.67 -0.40 -0.51 -0.64 -2.64 -4.21 
2005 -12.90 -0.38 -0.68 -0.39 -0.50 -0.74 -1.82 -2.98 
2006 -15.17 0.11 0.01 0.16 0.17 0.54 -2.77 -1.41 
2007 -12.89 -0.50 -0.84 -0.54 -0.68 -0.94 -2.45 -3.97 
2008 -13.64 -0.29 -0.55 -0.29 -0.38 -0.48 -2.27 -3.65 
2009 -12.65 -0.17 -0.38 -0.16 -0.22 -0.15 -2.56 -1.15 
2010 -13.59 -0.40 -0.71 -0.45 -0.56 -0.67 -3.05 -4.82 
Net Exports of Dairy Products 
1994 -10.40 0.04 -0.03 0.15 -0.01 0.05 0.01 -0.11 
1995 2.26 0.04 0.09 -0.24 0.08 -0.10 0.04 -0.16 
1996 -80.27 -1.65 0.27 -6.05 0.04 -2.31 -0.06 -4.19 
1997 -90.46 -0.49 3.09 -2.83 1.37 0.06 -0.68 -4.77 
1998 -128.90 -0.26 5.89 -2.20 2.05 1.41 -1.00 -2.46 
1999 -200.30 -0.52 5.71 -2.26 0.81 0.67 -1.03 -O.IO 
2000 -178.84 -0.45 5.98 -1.67 0.18 -0.02 -1.14 -0.81 
2001 -149.44 -0.83 6.27 -1.91 0.26 -0.24 -1.31 -2.29 
2002 -141.79 -1.04 9.26 -3.10 1.57 -0.10 -1.47 -3.05 
2003 -206.74 -0.66 5.99 -1.95 0.31 -0.39 -1.52 -0.20 
2004 -255.12 -0.91 7.20 -2.78 0.80 -0.11 -1.70 0.89 
2005 -132.29 -1.63 12.32 -4.02 2.01 -0.33 -1.75 -3.51 
2006 -299.60 -0.59 5.89 -2.66 0.81 -0.85 -1.74 1.43 
2007 -158.77 -0.93 12.53 -2.91 2.08 -0.17 -1.88 -1.83 
2008 -243.17 -1.84 10.96 -5.34 2.03 -1.07 -2.03 -0.11 
2009 -181.98 -0.65 15.46 -3.28 1.81 -0.74 -1.89 -1.02 
2010 -323.08 -1.76 9.14 -4.54 1.32 -0.69 -2.20 1.48 
The prices of dairy products in case of the world market represent relative price. 
Table 13: Impacts of bST adoption on dairy sector variables under Scenario B2 
Scenario B2: All countries adopt bST; Yield Gain: 12% (Percent change from base scenario) 
Year U.S. Canada Mexico E.G. Japan Australia New Zealand World' 
Output of Dairy Products 
1994 4.52 5.63 4.38 4.88 4.41 -0.03 -0.50 1.86 
1995 6.93 7.68 5.80 6.19 6.08 -0.03 -1.90 1.83 
1996 9.81 7.68 5.37 5.46 5.19 0.11 -3.45 0.77 
1997 11.82 7.56 4.27 4.83 5.69 0.57 -3.62 0.97 
1998 13.23 8.14 3.63 5.52 6.66 0.92 -3.55 1.85 
1999 13.88 8.19 2.94 6.17 6.88 0.22 -3.75 2.04 
2000 14.21 7.53 2.38 6.04 5.99 -0.52 -4.02 1.75 
2001 14.71 7.51 2.33 5.79 6.01 -0.70 -4.08 1.71 
2002 15.58 8.67 3.21 6.62 7.18 -0.41 -4.27 2.12 
2003 15.95 8.12 2.93 6.18 6.22 -0.59 -4.66 1.98 
2004 15.98 8.12 2.93 6.13 6.25 -0.59 -4.75 1.96 
2005 16.05 8.54 3.21 6.48 7.14 -0.48 -4.80 2.01 
2006 16.28 8.22 2.64 6.05 6.66 -0.75 -5.11 1.93 
2007 16.12 8.37 2.64 6.17 6.00 -0.68 -5.00 1.91 
2008 16.38 8.67 3.14 6.31 6.91 -0.73 -5.35 2.06 
2009 16.25 8.18 2.31 5.86 5.72 -0.79 -5.18 1.90 
2010 16.42 8.22 2.39 5.92 5.64 -0.80 -5.59 1.96 
Demandfor Dairy Products 
1994 8.72 0.29 0.21 0.09 0.32 0.00 0.20 -
1995 6.60 0.39 0.71 0.24 0.73 -0.01 -0.06 -
1996 5.78 0.44 1.40 0.36 0.93 0.02 -0.74 -
1997 8.13 0.39 1.90 0.35 0.91 0.07 -0.63 -
1998 11.74 0.63 2.14 0.31 0.88 0.09 -0.36 -
1999 13.32 0.63 2.20 0.27 0.91 -0.05 -0.40 -
2000 12.56 0.80 2.14 0.33 0.93 -0.15 -0.49 -
2001 11.60 1.00 2.14 0.37 0.92 -0.12 -0.47 -
2002 12.04 0.72 2.02 0.30 0.87 -0.06 -0.44 -
2003 13.87 0.89 2.45 0.38 1.11 -0.18 -0.57 -
2004 13.34 0.73 2.28 0.31 0.92 -0.09 -0.53 -
2005 11.49 0.89 2.36 0.32 0.92 -0.07 -0.53 -
2006 14.03 0.82 2.36 0.30 0.99 -0.15 -0.64 -
2007 11.67 0.69 2.35 0.29 0.88 -0.08 -0.57 -
2008 13.11 1.06 2.36 0.33 0.95 -0.10 -0.57 -
2009 12.04 0.44 2.66 0.27 1.06 -0.19 -0.69 -
2010 12.94 1.19 1.90 0.34 0.87 -0.07 -0.57 _ 
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Table 13 (contd.) 
Year U.S. Canada Mexico E.G. Japan Australia New Zealand World' 
Retail Prices of Dairy Products 
1994 -24.16 -0.72 -1.15 -1.33 -1.31 0.00 -8.67 -14.84 
1995 -25.81 -1.66 -2.96 -3.16 -2.81 0.02 -14.35 -22.78 
1996 -22.56 -2.23 -4.71 -4.20 -3.87 0.07 -10.28 -16.47 
1997 -18.57 -2.43 -5.99 -4.26 -3.23 -0.03 -6.39 -10.54 
1998 -19.25 -2.52 -6.81 -3.98 -3.08 -0.65 -6.13 -10.19 
1999 -21.63 -2.64 -7.35 -4.00 -3.33 -1.84 -7.35 -11.95 
2000 -21.56 -2.72 -7.63 -4.27 -3.56 -2.32 -7.25 -11.66 
2001 -20.37 -2.70 -7.73 -4.45 -3.53 -1.32 -7.04 -11.40 
2002 -20.66 -2.49 -7.03 -4.12 -3.25 -0.62 -7.97 -13.12 
2003 -22.67 -3.15 -7.87 -4.84 -4.20 -2.55 -7.32 -11.91 
2004 -22.34 -2.66 -7.23 -4.29 -3.47 -1.19 -7.33 -11.70 
2005 -20.50 -2.64 -7.24 -4.29 -3.42 -0.96 -7.53 -12.34 
2006 -22.27 -2.81 -7.41 -4.46 -3.70 -1.67 -7.28 -11.62 
2007 -20.06 -2.59 -7.16 -4.22 -3.33 -0.86 -7.32 -11.86 
2008 -21.13 -2.67 -7.24 -4.33 -3.50 -1.13 -7.93 -12.73 
2009 -20.01 -3.06 -7.76 -4.75 -4.00 -2.10 -7.19 -11.63 
2010 -20.66 -2.57 -7.10 -4.21 -3.33 -0.87 -7.83 -12.38 
Net Exports of Dairy Products 
1994 -204.24 9.87 -27.37 35.34 -12.56 -5.26 -0.78 7.61 
1995 75.52 20.38 -29.00 70.26 -13.83 -0.55 -2.61 15.19 
1996 -34.91 25.69 -26.47 78.15 -12.21 5.27 -4.45 12.07 
1997 -32.44 25.19 -18.05 64.07 -15.95 6.75 -4.71 8.93 
1998 -23.06 22.48 -11.22 59.18 -18.50 3.41 -4.72 9.59 
1999 -38.78 21.38 -4.39 67.87 -16.55 0.24 -7.96 9.61 
2000 -67.18 20.30 -0.16 75.75 -13.29 -1.12 -5.27 8.32 
2001 -65.76 19.92 0.27 70.93 -14.06 -2.01 -5.34 6.78 
2002 -43.08 22.68 -10.93 73.99 -19.42 -2.18 -5.61 10.36 
2003 -99.08 21.74 -1.92 66.23 -14.62 -0.79 -6.07 8.10 
2004 -128.87 21.98 -3.66 72.26 -13.56 -1.57 -6.20 8.42 
2005 -50.52 22.12 -9.32 63.61 -21.75 -1.65 -6.24 8.96 
2006 -165.78 21.86 -0.61 67.80 -15.56 -1.64 -6.64 9.60 
2007 -75.59 21.97 -1.42 60.96 -17.19 -2.10 -6.47 7.22 
2008 -117.22 21.58 -7.42 61.26 -17.12 -2.47 -6.97 7.58 
2009 -103.83 21.17 8.48 55.94 -15.56 -1.57 -6.64 7.28 
2010 -183.65 20.00 -4.02 56.36 -12.97 -2.60 -7.27 8.31 
The prices of dairy products in case of the world market represent relative price. 
Table 14: Impacts of bST adoption on dairy sector variables under Scenario C2 
Scenario C2: All countries except U.S. adopt bST; Yield Gain: 12% (Percent change from base scenario) 
Year U.S. Canada Mexico E.G. Japan Australia New Zealand World' 
Output of Dairy Products 
1994 -0.08 5.63 4.38 4.87 4.41 -0.03 -0.51 1.33 
1995 -0.66 7.65 5.79 6.17 6.25 -0.07 -1.93 0.96 
1996 -0.38 7.61 5.33 5.41 4.99 0.11 -3.49 -0.40 
1997 -0.14 7.48 4.17 4.79 5.49 0.53 -3.65 -0.38 
1998 0.07 8.08 3.55 5.49 6.46 0.88 -3.57 0.39 
1999 0.02 8.20 2.95 6.17 6.65 0.19 -3.65 0.59 
2000 -0.06 7.66 2.45 6.12 5.82 -0.58 -3.81 0.34 
2001 -0.01 7.71 2.46 5.91 6.06 -0.75 -3.79 0.34 
2002 0.01 9.12 3.60 6.96 7.65 -0.25 -3.90 0.77 
2003 -0.09 8.20 3.01 6.14 5.99 -0.67 -4.35 0.39 
2004 0.03 8.60 3.27 6.43 6.47 -0.42 -4.26 0.60 
2005 -0.01 9.16 3.55 6.88 7.43 -0.21 -4.35 0.67 
2006 -0.05 8.28 2.75 6.03 6.83 -0.77 -4.69 0.37 
2007 0.04 8.81 3.05 6.47 6.32 -0.47 -4.45 0.55 
2008 0.02 9.42 3.53 6.85 7.18 -0.33 -4.76 0.73 
2009 -0.05 8.55 2.61 6.11 5.62 -0.64 -4.65 0.49 
2010 0.06 8.74 2.81 6.28 5.72 -0.55 -4.92 0.59 
Demandfor Dairy Products 
1994 2.92 0.30 0.21 0.09 0.32 0.00 0.20 -
1995 -0.46 0.43 0.70 0.24 0.72 -0.01 -0.06 -
1996 -1.96 0.58 1.35 0.38 0.93 0.02 -0.74 -
1997 -1.58 0.42 1.89 0.34 0.91 0.07 -0.66 -
1998 -0.17 0.71 2.07 0.30 0.83 0.09 -0.37 -
1999 0.17 0.79 2.09 0.29 0.85 -0.05 -0.38 -
2000 -0.18 0.84 2.06 0.32 0.87 -0.15 -0.47 -
2001 -0.12 1.06 2.02 0.35 0.84 -0.12 -0.43 -
2002 0.56 0.86 1.77 0.31 0.71 0.01 -0.32 -
2003 -0.66 1.05 2.35 0.41 1.13 -0.23 -0.58 -
2004 0.09 0.81 2.00 0.29 0.73 0.00 -0.42 -
2005 0.22 0.87 2.21 0.31 0.85 -0.05 -0.45 -
2006 -0.50 1.11 2.26 0.37 1.02 -0.19 -0.61 -
2007 0.18 0.76 2.09 0.28 0.70 0.00 -0.48 -
2008 0.24 0.97 2.19 0.30 0.85 -0.06 -0.49 -
2009 -0.47 0.73 2.48 0.31 1.03 -0.19 -0.63 -
2010 0.08 1.18 1.63 0.33 0.68 -0.01 -0.51 . 
Table 14 (contd.) 
Year U.S. Canada Mexico E.G. Japan Australia New Zealand World' 
Retail Prices of Dairy Products 
1994 -12.48 -0.73 -1.16 -1.34 -1.32 0.00 -8.74 -14.97 
1995 -8.48 -1.67 -2.97 -3.18 -2.82 0.03 -14.47 -22.97 
1996 -5.05 -2.23 -4.73 -4.20 -3.42 0.11 -10.34 -16.58 
1997 -1.60 -2.41 -6.00 -4.23 -322.00 0.04 -6.20 -10.23 
1998 -1.30 -2.45 -6.76 -3.89 -2.96 -0.57 -5.49 -9.13 
1999 -1.53 -2.54 -7.22 -3.87 -3.15 -1.71 -6.41 -10.42 
2000 -0.85 -2.59 -7.44 -4.12 -3.33 -2.16 -6.14 -9.87 
2001 -0.65 -2.56 -7.49 -4.30 -3.28 -1.12 -5.81 -9.41 
2002 -2.21 -2.13 -6.52 -3.74 -2.74 0.24 -7.52 -12.37 
2003 -0.34 -3.28 -8.00 -4.99 -4.35 -3.04 -5.95 -9.68 
2004 -0.90 -2.17 -6.55 -3.75 -2.76 -0.06 -6.40 -10.21 
2005 -1.38 -2.51 -7.03 -4.16 -3.22 -0.65 -7.11 -11.65 
2006 0.07 -2.98 -7.59 -4.65 -3.90 -2.24 -5.94 -9.48 
2007 -0.60 -2.13 -6.52 -3.71 -2.66 0.16 -6.27 -10.16 
2008 -1.25 -2.43 -6.89 -4.07 -3.14 -0.60 -7.22 -11.59 
2009 0.14 -3.03 -7.69 -4.72 -3.92 -2.18 -5.95 -9.62 
2010 -0.17 -2.14 -6.51 -3.71 -2.69 0.01 -6.16 -9.74 
Net Exports of Dairy Products 
1994 -193.81 9.83 -27.32 35.18 -12.54 -5.30 -0.79 7.51 
1995 32.07 20.20 -28.99 69.84 -14.31 -0.70 -2.64 14.95 
1996 -44.45 25.26 -26.54 77.49 -11.60 5.34 -4.52 11.68 
1997 -32.54 25.07 -17.29 64.38 -15.29 6.91 -4.75 8.96 
1998 -705.00 22.46 -11.14 59.90 -18.05 3.68 -4.74 9.86 
1999 7.55 21.23 -5.56 68.23 -16.12 0.29 -4.83 10.53 
2000 -4.82 20.62 -1.72 77.00 -13.05 -1.29 -5.00 9.98 
2001 -3.28 20.45 -2.46 72.82 -14.53 -2.08 -4.97 9.42 
2002 14.62 23.21 -18.07 76.10 -21.59 -2.52 -5.15 11.76 
2003 -22.37 22.16 -3.64 67.10 -13.84 -0.30 -5.65 9.96 
2004 2.00 22.88 -9.53 75.07 -14.87 -1.59 -5.58 10.16 
2005 5.56 23.58 -16.26 66.86 -23.10 -1.20 -5.65 10.91 
2006 -22.79 21.92 -2.73 68.49 -15.92 -1.02 -6.09 9.39 
2007 3.65 22.89 -11.03 63.56 -19.13 -1.85 -5.77 9.46 
2008 8.56 23.60 -14.85 66.66 -18.32 -1.50 -6.20 10.39 
2009 -12.57 22.98 0.31 58.97 -15.36 -0.73 -5.95 9.17 
2010 1.10 21.54 -12.43 60.56 -13.94 -1.80 -6.40 9.35 
The prices of dairy products in case of the world marliet represent relative price. 
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Table IS: Impacts of bST adoption on dairy sector variables under Scenario D2 
Scenario D2: All countries except the E.C. adopt bST; Yield Gain: 12% (Percent change from base scenario) 
Year U.S. Canada Mexico E.C. Japan Australia New Zealand World' 
Output of Dairy Products 
1994 4.57 5.85 4.55 -0.09 4.66 -0.01 -0.15 1.01 
1995 7.20 8.54 6.49 -0.35 6.51 -0.01 -0.68 1.20 
1996 10.32 9.09 6.71 -0.56 6.98 0.12 -1.17 1.17 
1997 12.31 8.45 5.56 -0.50 6.72 0.29 -1.45 1.22 
1998 13.55 8.17 4.47 -0.29 6.40 0.40 -1.59 1.53 
1999 14.14 8.20 3.64 -0.18 6.26 0.05 -1.64 1.65 
2000 14.49 8.37 3.19 -0.26 6.35 -0.24 -1.72 1.60 
2001 15.00 8.67 3.14 -0.41 6.93 -0.28 -1.82 1.60 
2002 15.85 9.41 3.84 -0.54 7.64 -0.31 -1.99 1.72 
2003 16.23 9.38 3.91 -0.60 7.24 -0.22 -2.14 1.77 
2004 16.25 9.52 3.98 -0.50 7.29 -0.15 -2.19 1.80 
2005 16.30 9.28 3.85 -0.72 7.36 -0.37 -2.30 1.66 
2006 16.56 9.51 3.75 -0.63 7.14 -0.33 -2.34 1.82 
2007 16.38 9.50 3.66 -0.65 6.86 -0.29 -2.39 1.73 
2008 16.61 9.39 3.72 -0.78 6.85 -0.49 -2.57 1.74 
2009 16.51 9.35 3.34 -0.79 6.43 -0.39 -2.49 1.74 
2010 16.66 9.36 3.39 -0.74 6.41 -0.38 -2.69 1.80 
Demand for Dairy Products 
1994 7.23 0.12 0.10 0.02 0.16 0.00 0.08 -
1995 5.32 0.24 0.40 0.03 0.43 0.00 -0.04 -
1996 5.84 0.45 0.93 0.01 0.68 0.01 -0.22 -
1997 7.18 0.60 1.38 -0.01 0.79 0.03 -0.25 -
1998 9.70 0.84 1.69 0.01 0.82 0.03 -0.20 -
1999 11.24 0.84 1.88 -0.01 0.81 -0.03 -0.20 -
2000 10.51 0.78 1.95 -0.01 0.78 -0.07 -0.20 -
2001 9.67 0.96 1.95 0.01 0.77 -0.04 -0.20 -
2002 9.99 0.83 1.87 0.01 0.82 -0.06 -0.24 -
2003 11.78 0.76 2.06 0.01 0.81 -0.06 -0.27 -
2004 11.35 0.75 1.94 -0.01 0.75 -0.02 -0.23 
-
2005 9.44 1.00 2.10 0.04 0.85 -0.08 -0.30 -
2006 11.99 0.71 1.95 -0.05 0.71 -0.02 -0.27 
-
2007 9.72 0.73 2.15 -0.02 0.84 -0.08 -0.29 -
2008 11.05 1.02 2.08 0.01 0.82 -0.07 -0.30 -
2009 10.05 0.53 2.22 -0.05 0.83 -0.08 -0.34 -
2010 10.96 1.05 1.66 0.03 0.79 -0.05 -0.26 
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Table 15 (contd.) 
Year U.S. Canada Mexico E.G. Japan Australia New Zealand World' 
Retail Prices of Dairy Products 
1994 -19.22 -0.35 -0.55 -0.33 -0.64 0.00 -3.23 -5.54 
1995 -17.17 -0.97 -1.71 -0.56 -1.63 0.01 -5.29 -8.39 
1996 -13.32 -1.66 -3.30 -0.53 -2.50 0.02 -4.71 -7.54 
1997 -11.17 -2.14 -4.86 -0.34 -2.98 -0.09 -3.79 -6.25 
1998 -13.37 -2.34 -6.01 -0.19 -3.10 -0.46 -3.23 -5.36 
1999 -16.06 -2.36 -6.70 -0.20 -3.06 -0.97 -3.36 -5.47 
2000 -16.12 -2.36 -7.05 -0.30 -3.01 -1.09 -3.65 -5.87 
2001 -15.19 -2.38 -7.20 -0.36 -2.99 -0.57 -3.78 -6.12 
2002 -15.12 -2.40 -6.68 -0.51 -3.10 -0.79 -3.77 -6.21 
2003 -17.19 -2.37 -6.61 -0.52 -3.08 -0.87 -3.54 -5.76 
2004 -17.17 -2.24 -6.46 -0.33 -2.89 -0.40 -4.01 -6.39 
2005 -14.90 -2.53 -6.87 -0.61 -3.25 -1.07 -3.31 -5.42 
2006 -17.01 -2.07 -6.21 -0.15 -2.66 -0.04 -3.90 -6.23 
2007 -14.77 -2.48 -6.80 -0.57 -3.19 -0.90 -3.76 -6.10 
2008 -15.67 -2.38 -6.64 -0.50 -3.07 -0.76 -3.86 -6.20 
2009 -14.60 -2.44 -6.74 -0.54 -3.14 -0.87 -3.72 -6.01 
2010 -15.46 -2.37 -6.63 -0.49 -3.06 -0.67 -4.32 -6.83 
Net Exports of Dairy Products 
1994 -70.81 13.25 -29.33 -4.96 -13.98 -1.60 -0.25 -2.46 
1995 9.94 23.75 -35.15 -3.21 -16.11 0.46 -0.93 1.22 
1996 -59.01 27.10 -39.54 -5.50 -18.77 1.17 -1.52 -1.58 
1997 -71.92 25.13 -33.84 3.53 -20.12 2.21 -1.89 -3.67 
1998 -97.45 22.37 -23.07 -2.06 -17.89 1.94 -2.09 -3.68 
1999 -157.34 21.53 -13.86 -1.92 -15.14 0.27 -2.16 -1.20 
2000 -150.21 22.45 -9.89 -3.47 -14.86 -0.76 -2.26 -1.82 
2001 -126.43 23.07 -10.18 -5.79 -17.35 -1.04 -2.40 -2.96 
2002 -113.62 25.17 -19.44 -6.61 -21.11 -0.95 -2.60 -3.24 
2003 -183.78 25.07 -14.87 -5.96 -18.99 -0.37 -2.78 -1.23 
2004 -216.93 25.59 -16.65 -6.54 -17.02 -0.63 -2.86 0.25 
2005 -111.71 24.53 -21.98 -6.62 -22.87 -0.58 -2.97 -4.78 
2006 -263.48 24.99 -16.48 -7.57 -18.06 -1.37 -3.05 1.23 
2007 -136.04 25.18 -18.45 -6.28 -20.41 -0.71 -3.08 -3.20 
2008 -208.64 23.83 -18.62 -7.16 -17.42 -1.47 -3.34 -0.25 
2009 -162.98 24.87 -16.27 -7.02 -19.14 -0.98 -3.19 -2.16 
2010 -284.51 23.30 -19.08 -8.37 -15.50 -1.36 -3.51 1.55 
The prices of dairy products in ease of the world market represent relative price. 
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Table 16: Impacts of bST adoption on dairy sector variables under Scenario E2 
Scenario E2: Only NAFTA countries adopt bST; Yield Gain: 12% (Percent change from base scenario) 
Year U.S. Canada Mexico E.G. Japan Australia New Zealand World' 


















Demand for Dairy Products 
1994 6.63 0.09 0.06 0.01 0.04 0.00 0.04 
1995 5.04 0.14 0.33 -0.01 0.09 0.00 -0.01 
1996 6.08 0.46 0.80 0.00 0.13 0.01 -0.05 
mi 6.73 0.58 1.29 0.00 0.12 0.01 -0.17 
1998 9.43 0.93 1.62 .03 O.IO 0.03 -0.17 
1999 11.01 0.80 1.88 -0.01 0.10 0.00 -0.18 
2000 10.26 0.88 1.94 -0.01 0.11 -0.03 -0.18 
2001 9.38 0.84 1.99 -0.01 0.12 -0.04 -0.21 
2002 9.66 0.78 1.83 0.00 0.14 -0.04 -0.21 
2003 11.52 0.80 1.96 0.00 0.13 -0.02 -0.19 
2004 11.03 0.77 1.98 0.00 0.18 -0.06 -0.24 
2005 9.12 0.83 2.08 0.00 0.14 -0.05 -0.25 
2006 11.71 0.77 1.91 -0.02 0.04 0.004 -0.19 
2007 9.42 0.79 2.13 0.01 0.21 -0.09 -0.28 
2008 10.71 0.93 2.05 0.01 0.41 -0.05 -0.27 
2009 9.74 0.55 2.15 -0.06 0.13 -0.06 -0.26 
2010 10.65 1.11 1.60 0.04 0.14 -0.04 -0.22 
5.92 4.60 -0.03 -0.17 -0.01 -0.06 0.70 
8.79 6.69 -0.14 -0.40 -0.01 -0.28 0.93 
9.45 7.06 -0.27 -0.73 0.04 -0.58 1.08 
8.62 5.87 -0.39 -0.36 0.11 -0.96 0.89 
8.18 4.69 -0.37 -0.20 0.27 -1.17 1.03 
8.24 3.79 -0.24 0.06 0.16 -1.28 1.13 
8.51 3.28 -0.19 -0.19 -0.01 -1.43 1.08 
8.80 3.13 -0.27 -0.39 -0.14 -1.52 1.04 
9.55 3.90 -0.36 -0.39 -0.19 -1.60 1.14 
9.66 4.21 -0.35 -0.21 -0.11 -1.69 1.23 
9.48 4.03 -0.53 -0.44 -0.26 -1.85 1.11 
9.43 3.95 -0.59 -0.54 -0.32 -1.87 1.07 
9.75 4.05 -0.38 -0.38 -0.17 -1.91 1.24 
9.49 3.81 -0.60 -0.49 -0.34 -2.01 1.07 
9.46 3.73 -0.65 -0.53 -0.49 -2.21 1.08 
9.51 3.56 -0.65 -0.63 -0.30 -1.97 1.10 
9.44 3.58 -0.66 -0.48 -0.32 -2.31 1.10 
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Table 16 (contd.) 
Year U.S. Canada Mexico E.G. Japan Australia New Zealand World' 
Retail Prices of Dairy Products 
1994 -17.25 -0.23 -0.36 -0.13 -0.15 0.00 -1.35 -2.31 
1995 -14.41 -0.79 -1.36 -0.28 -0.29 0.00 -2.76 -4.38 
1996 -10.95 -1.54 -2.97 -0.41 -0.40 0.01 -3.83 -6.14 
1997 -9.76 -2.13 -4.66 -0.41 -0.35 -0.03 -3.82 -6.30 
1998 -12.56 -2.35 -5.92 -0.29 -0.26 -0.07 -3.07 -5.11 
1999 -15.43 -2.36 -6.67 -0.21 -0.29 -0.48 -3.02 -4.90 
2000 -15.48 -2.33 -7.05 -0.22 -0.37 -0.73 -3.16 -5.07 
2001 -14.42 -2.33 -7.18 -0.27 -0.41 -0.64 -3.15 -5.10 
2002 -14.22 -2.29 -6.52 -0.37 -0.47 -0.62 -3.03 -4.99 
2003 -16.49 -2.20 -6.39 -0.33 -0.41 0.50 -3.29 -5.35 
2004 -16.36 -2.39 -6.64 -0.50 -0.62 -0.87 -3.23 -5.16 
2005 -14.04 -2.34 -6.60 -0.38 -0.48 -0.68 -2.75 -4.50 
2006 -16.27 -2.02 -6.14 -0.09 -0.13 0.01 -3.50 -5.58 
2007 -13.96 -2.53 -6.85 -0.62 -0.77 -1.11 -3.12 -5.06 
2008 -14.79 -2.27 -6.48 -0.35 -0.44 -0.57 -3.18 -5.11 
2009 -13.75 -2.32 -6.56 -0.39 -0.49 -0.63 -3.20 -5.18 
2010 -14.65 -2.35 -6.60 -0.47 -0.58 -0.70 -3.79 -5.98 
Net Exports of Dairy Products 
1994 -36.06 14.12 -29.94 -2.01 0.69 -0.65 -0.09 0.14 
1995 48.61 24.25 -36.79 -1.70 1.43 -0.04 -0.38 1.45 
1996 -67.90 26.80 -43.12 -6,37 2.79 -1.03 -0.78 -2.02 
1997 -78.31 25.12 -37.29 -4.05 1.81 0.69 -1.25 -3.06 
1998 -110.04 22.37 -25.73 -2.79 1.10 1.63 -1.53 -2.06 
1999 -174.81 21.92 -15.13 -1.88 0.22 0.82 -1.68 0.79 
2000 -162.76 22.76 -10.88 -2.30 0.95 0.05 -1.69 0.24 
2001 -137.22 23.79 -9.66 -3.33 1.62 -0.37 -1.98 -1.20 
2002 -124.73 25.75 -20.70 -4.01 1.84 -0.45 -2.08 2.29 
2003 -190.63 25.54 -18.66 -4.11 1.15 -0.40 -2.21 0.73 
2004 -238.09 25.73 -16.72 -5.92 1.85 -0.54 -2.40 1.70 
2005 -118.39 25.14 -23.59 -5.19 2.60 -0.58 -2.41 -2.63 
2006 -278.80 25.51 -20.04 -5.11 1.27 -0.95 -2.50 2.08 
2007 -147.54 25.20 -20.92 -5.61 2.67 -0.64 -2.58 -1.13 
2008 -222.74 24.20 -19.21 -6.72 2.16 -1.46 -2.86 0.59 
2009 -171.52 25.17 -21.32 -5.79 2.86 -0.82 -2.53 -0.15 
2010 -301.04 23.44 -22.10 -7.64 1.95 -1.16 -3.01 1.87 
The prices of dairy products in case of the world market represent relative price. 
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U.S. are projected to decline by about 20.66 percent while the world market relative prices 
decline by about 12.38 percent only. U.S. net exports are projected to decrease drastically 
under all the scenarios except where the U.S. does not adopt bST (Table 14). Similar detailed 
results for all the other scenarios are provided in Appendix A: Tables A17-A.26. 
In order to facilitate comparison of results across various scenarios, end year results 
are also summarized in Tables 17 through 24. The tables report the changes in selected 
variables in the last year of the run. The results in Tables 17-19 are arranged by the yield 
scenarios, that is, each table reports results from all adoption scenarios under a given yield 
increase scenario. Table 17 shows these results in case of a 9 percent increase in yields in 
response to bST. The results indicate that the world output of dairy sector would increase 
under all the selected adoption scenario although, as expected, it would increase by the 
maximum amount (1.62 percent) in case all countries adopt bST (Scenario B). Also, the 
prices of dairy products are also projected to decline by the greatest amount (8.42 percent) in 
the same scenario. The results regarding the demand for dairy products were not available 
for the world market. 
In case of individual countries, the highest productivity gains are projected to be 
realized by the U.S. under all scenarios except where bST is not made available to U.S. 
farmers (Scenario C). Under all other scenarios, the U.S. dairy output is projected to increase 
by over 12 percent. The output in case of Australia and New Zealand is shown to decline 
under all scenarios, with the most dramatic decline in case of New Zealand. The adverse 
effects of worldwide bST introduction on New Zealand's dairy sector are primarily due to its 
forage-based dairy production system. Such a system is not fully compatible with the use of 
bST (Chadee and Guthrie, 1991). This could seriously affect New Zealand's international 
competitiveness in the dairy sector. 
Output of Canadian and Mexican dairy sectors is projected to increase by the largest 
amounts (7.25 and 2.89 percent, respectively) in case bST is adopted in NAFTA countries 
only. The E.G. dairy sector output would increase the most (4.87 percent) in case all 
countries except the U.S. adopt bST. The dairy production in Japan is expected to grow by 
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Table 17: Impacts of bST adoption across adoption scenarios: 
Yield increase: 9% 
(Percent Change in the year 2010 over the Base Scenario) 
Adoption Scenarios 
CountryA'anable A1 B1 CI D1 El 
Output Of Dairy Products 
Australia -0.16 -0.59 -0.38 -0.33 -0.24 
Canada -0.30 6.35 6.72 7.10 7.25 
E.G. -0.21 4.64 4.87 -0.54 -0.43 
Japan -0.11 4.24 4.52 4.93 -0.27 
Mexico -0.23 1.95 2.35 2.74 2.89 
New Zealand -0.75 -3.78 -3.77 -1.56 -1.24 
United States 12.29 12.05 0.06 12.22 12.25 
World 0.95 1.62 0.49 1.49 0.97 
Demand for Dairy Products 
Australia -0.04 -0.07 0.02 -0.04 -0.03 
Canada 0.03 0.85 0.96 0.72 0.71 
E.C. 0.03 0.26 0.26 0.01 0.01 
Japan 0.09 0.66 0.52 0.57 0.09 
Mexico 0.13 1.32 1.13 1.09 1.06 
New Zealand -0.08 -0.40 -0.37 -0.16 -0.12 
United States 9.32 11.40 0.18 9.85 9.63 
World 
- - - - -
Prices of Dairy Products 
Australia -0.51 -0.83 0.14 -0.46 -0.41 
Canada -0.27 -1.96 -1.57 -1.73 -1.72 
E.C. -0.32 -3.22 -2.77 -0.30 -0.29 
Japan -0.39 -2.55 -2.04 -2.23 -0.37 
Mexico -0.43 -5.40 -4.92 -4.93 -4.90 
New Zealand -1.58 -5.32 -5.02 -2.62 -2.22 
United States -11.58 -17.16 -0.37 -13.00 -12.43 
World -2.50 -8.42 -7.94 -4.15 -3.50 
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Table 18: Impacts of bST adoption across adoption scenarios: 
Yield increase: 12% 
(Percent Change in the year 2010 over the Base Scenario) 
Country A'ariable 
Adoption Scenarios 
A2 B2 C2 D2 E2 
Output Of Dairy Products 
Australia -0.20 -0.80 -0.55 -0.38 -0.32 
Canada -0.53 8.22 8.74 9.36 9.44 
E.C. -0.37 5.92 6.28 -0.74 -0.66 
Japan -0.28 5.64 5.72 6.41 -0.48 
Mexico -0.50 2.39 2.81 3.39 3.58 
New Zealand -1.68 -5.59 -4.92 -2.69 -2.31 
United States 16.74 16.42 0.06 16.66 16.69 
World 1.06 1.96 0.59 1.80 1.10 
Demandfor Dairy Products 
Australia -0.04 -0.07 -0.01 -0.05 -0.04 
Canada 0.12 1.19 1.18 1.05 1.11 
E.C. 0.04 0.34 0.33 0.03 0.04 
Japan 0.13 0.87 0.68 0.79 0.14 
Mexico 0.24 1.90 1.63 1.66 1.60 
New Zealand -0.04 -0.57 -0.51 -0.26 -0.22 
United States 10.26 12.94 0.08 10.96 10.65 
World 
- - - - -
Prices of Dairy Products 
Australia -0.67 -0.87 0.01 -0.67 -0.70 
Canada -0.40 -2.57 -2.14 -2.37 -2.35 
E.C. -0.45 -4.21 -3.71 -0.49 -0.47 
Japan -0.56 -3.33 -2.69 -3.06 -0.58 
Mexico -0.71 -7.10 -6.51 -6.63 -6.60 
New Zealand -3.05 -7.83 -6.16 -4.32 -3.79 
United States -13.59 -20,66 -0.17 -15.46 -14.65 
World -4.82 -12.38 -9.74 -6.83 -5.98 
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Table 19: Impacts of bST adoption across adoption scenarios: 
Yield increase: 15% 
(Percent Change in the year 2010 over the Base Scenario) 
Country/Variable 
Adoption Scenarios 
A3 B3 C3 D3 E3 
Output Of Dairy Products 
Australia -0.44 -1.10 -0.74 -0.62 -0.57 
Canada -1.02 10.60 11.62 12.13 12.27 
E.C. -0.79 7.53 8.30 -1.21 -1.07 
Japan -0.45 7.37 7.47 8.54 -0.47 
Mexico -1.00 2.72 3.51 4.16 4.40 
New Zealand -3.06 -8.11 -6.43 -4.37 -3.83 
United States 22.92 22.48 0.05 22.80 22.85 
World 1.12 2.37 0.81 2.13 1.19 
Demand for Dairy Products 
Australia -0.06 -0.11 -0.01 -0.07 -0.08 
Canada 0.06 1.52 1.34 1.35 1.43 
E.C. 0.01 0.44 0.37 0.02 0.06 
Japan 0.18 1.78 0.88 1.06 0.22 
Mexico 0.40 2.69 2.29 2.36 2.34 
New Zealand -0.34 -0.86 -0.69 -0.45 -0.41 
United States 11.51 14.97 0.07 12.45 12.05 
World - - - - -
Prices of Dairy Products 
Australia -0.79 -1.28 0.25 -0.87 -1.08 
Canada -0.53 -3.48 -2.70 -3.14 -3.19 
E.C. -0.57 -5.59 -4.72 -0.67 -0.73 
Japan -0.70 -4.48 -3.41 -4.05 -0.85 
Mexico -1.04 -9.44 -8.31 -8.74 -8.76 
New Zealand -4.87 -10.82 -7.90 -6.60 -5.83 
United States -16.22 -25.18 -0.22 -18.68 -17.65 
World -7.70 -17.10 -12.49 -10.44 -9.22 
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the maximum (4.93 percent) in case only E.G. farmers are not allowed to use ftiSrbut all 
other countries approve of the technology. 
In case the bST is approved only in the U.S., the domestic demand for dairy products 
is projected to rise by 9.32 percent in response to an 11.58 percent decline in prices. 
However, the highest increase in demand is shown to be in case all countries approve of bST. 
Under that scenario the prices of dairy products would decline by 17.16 percent in the U.S. 
In case the U.S. is the only country that does not approve of the technology (a mute point 
now!), the output in the U.S. dairy sector would increase by only 0.06 percent, bringing about 
a modest decline in prices (0.37 percent). In this case, as may be expected, the demand in the 
U.S. would increase only by about 0.18 percent. In all other scenarios, the prices are 
projected to decline much sharply in the U.S. than in any other country. Consequently, 
consumer response would also be greatest for the U.S. The least movements in demand are 
expected in case of the E.G. In keeping with the results for output and prices in New Zealand 
and Australia, the demand in these countries is projected to be slightly lower in the final year 
of projection. 
The results for individual adoption scenarios under all yield scenarios are presented in 
Tables 20-24. For example, Table 20 shows results from Scenario A (Only U.S. adopts bST) 
under the yield scenarios of 9 percent (Scenario 1), 12 percent (Scenario 2) and 15 percent 
(Scenario 3). As expected, the results show that the higher response of dairy cows to bST 
would cause more intense changes in the selected variables. For example, while a 9 percent 
increase in yield is projected to increase the world market output of dairy products by 1.62 
percent, a 12 percent response would increase it by 1.96 percent, and a 15 percent response 
by 2.37 percent (Table 21). The results are similar in case of individual countries, although 
somewhat more pronounced. For instance, in case only E.G. farmers are prohibited from 
using bST (Table 23), the dairy output in the U.S. is projected to increase by 12.22 percent in 
response to a 9 percent increase in yields, by 16.66 percent in case of a 12 percent increase, 
and by 22.80 percent for a 15 percent increase. 
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Table 20: Impacts of bST adoption across yield scenarios: 
Adoption scenario: A 
(Percent Change in the year 2010 over the Base Scenario) 
CountryA'ariable 
Yield Scenarios 
A1 A2 A3 
Output Of Dairy Products 
Australia -0.16 -0.20 -0.44 
Canada -0.30 -0.53 -1.02 
E.G. -0.21 -0.37 -0.79 
Japan -0.11 -0.28 -0.45 
Mexico -0.23 -0.50 -1.00 
New Zealand -0.75 -1.68 -3.06 
United States 12.29 16.74 22.92 
World 0.95 1.06 1.12 
Demandfor Dairy Products 
Australia -0.04 -0.04 -0.06 
Canada 0.03 0.12 0.06 
E.C. 0.03 0.04 0.01 
Japan 0.09 0.13 0.18 
Mexico 0.13 0.24 0.40 
New Zealand -0.08 -0.04 -0.34 
United States 9.32 10.26 11.51 
World 
- - -
Prices of Dairy Products 
Australia -0.51 -0.67 -0.79 
Canada -0.27 -0.40 -0.53 
E.C. -0.32 -0.45 -0.57 
Japan -0.39 -0.56 -0.70 
Mexico -0.43 -0.71 -1.04 
New Zealand -1.58 -3.05 -4.87 
United States -11.58 -13.59 -16.22 
World -2.50 -4.82 -7.70 
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Table 21: Impacts of bST adoption across yield scenarios: 
Adoption scenario: B 
(Percent Change in the year 2010 over the Base Scenario) 
Yield Scenarios 
CountryA^ariable ^ 
Output Of Dairy Products 
Australia -0.59 -0.80 -1.10 
Canada 6.35 8.22 10.60 
E.G. 4.64 5.92 7.53 
Japan 4.24 5.64 7.37 
Mexico 1.95 2.39 2.72 
New Zealand -3.78 -5.59 -8.11 
United States 12.05 16.42 22.48 
World 1.62 1.96 2.37 
Demandfor Dairy Products 
Australia -0.07 -0.07 -0.11 
Canada 0.85 1.19 1.52 
E.C. 0.26 0.34 0.44 
Japan 0.66 0.87 1.78 
Mexico 1.32 1.90 2.69 
New Zealand -0.40 -0.57 -0.86 
United States 11.40 12.94 14.97 
World ... 
Prices of Dairy Products 
Australia -0.83 -0.87 -1.28 
Canada -1.96 -2.57 -3.48 
E.C. -3.22 -4.21 -5.59 
Japan -2.55 -3.33 -4.48 
Mexico -5.40 -7.10 -9.44 
New Zealand -5.32 -7.83 -10.82 
United States -17.16 -20.66 -25.18 
World -8.42 -12.38 -17.10 
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Table 22: Impacts of bST adoption across yield scenarios: 
Adoption scenario: C 
(Percent Change in the year 2010 over the Base Scenario) 
CountryA'ariable 
Yield Scenarios 
CI C2 C3 
Output Of Dairy Products 
Australia -0.38 -0.55 -0.74 
Canada 6.72 8.74 11.62 
E.C. 4.87 6.28 8.30 
Japan 4.52 5.72 7.47 
Mexico 2.35 2.81 3.51 
New Zealand -3.77 -4.92 -6.43 
United States 0.06 0.06 0.05 
World 0.49 0.59 0.81 
Demand for Dairy Products 
Australia 0.02 -0.01 -0.01 
Canada 0.96 1.18 1.34 
E.C. 0.26 0.33 0.37 
Japan 0.52 0.68 0.88 
Mexico 1.13 1.63 2.29 
New Zealand -0.37 -0.51 -0.69 
United States 0.18 0.08 0.07 
World 
- - -
Prices of Dairy Products 
Australia 0.14 0.01 0.25 
Canada -1.57 -2.14 -2.70 
E.C. -2.77 -3.71 -4.72 
Japan -2.04 -2.69 -3.41 
Mexico -4.92 -6.51 -8.31 
New Zealand -5.02 -6.16 -7.90 
United States -0.37 -0.17 -0.22 
World -7.94 -9.74 -12.49 
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Table 23: Impacts of bST adoption across yield scenarios: 
Adoption scenario: D 
(Percent Change in the year 2010 over the Base Scenario) 
Yield Scenario 
CountryA'ariable ^ ^ 
Output Of Dairy Products 
Australia -0.33 -0.38 -0.62 
Canada 7.10 9.36 12.13 
E.G. -0.54 -0.74 -1.21 
Japan 4.93 6.41 8.54 
Mexico 2.74 3.39 4.16 
New Zealand -1.56 -2.69 -4.37 
United States 12.22 16.66 22.80 
World 1.49 1.80 2.13 
Demandfor Dairy Products 
Australia -0.04 -0.05 -0.07 
Canada 0.72 1.05 1.35 
E.C. 0.01 0.03 0.02 
Japan 0.57 0.79 1.06 
Mexico 1.09 1.66 2.36 
New Zealand -0.16 -0.26 -0.45 
United States 9.85 10.96 12.45 
World 
Prices of Dairy Products 
Australia -0.46 -0.67 -0.87 
Canada -1.73 -2.37 -3.14 
E.C. -0.30 -0.49 -0.67 
Japan -2.23 -3.06 -4.05 
Mexico -4.93 -6.63 -8.74 
New Zealand -2.62 -4.32 -6.60 
United States -13.00 -15.46 -18.68 
World -4.15 -6.83 -10.44 
69 
Table 24: Impacts of bST adoption across yield scenarios: 
Adoption scenario: E 
(Percent Change in the year 2010 over the Base Scenario) 
Yield Scenario 
CountryA'ariable ^ ^ 
Output Of Dairy Products 
Australia -0.24 -0.32 -0.57 
Canada 7.25 9.44 12.27 
B.C. -0.43 -0.66 -1.07 
Japan -0.27 -0.48 -0.47 
Mexico 2.89 3.58 4.40 
New Zealand -1.24 -2.31 -3.83 
United States 12.25 16.69 22.85 
World 0.97 1.10 1.19 
Demandfor Dairy Products 
Australia -0.03 -0.04 -0.08 
Canada 0.71 1.11 1.43 
B.C. 0.01 0.04 0.06 
Japan 0.09 0.14 0.22 
Mexico 1.06 1.60 2.34 
New Zealand -0.12 -0.22 -0.41 
United States 9.63 10.65 12.05 
World . . . 
Prices of Dairy Products 
Australia -0.41 -0.70 -1.08 
Canada -1.72 -2.35 -3.19 
B.C. -0.29 -0.47 -0.73 
Japan -0.37 -0.58 -0.85 
Mexico -4.90 -6.60 -8.76 
New Zealand -2.22 -3.79 -5.83 
United States -12.43 -14.65 -17.65 
World -3.50 -5.98 -9.22 
The prices of dairy products respond as expected to the greater increases. While a 9 
percent increase in yields depresses the prices in the U.S. market by 13 percent under 
Scenario D (Table 23), a 15 percent increase is projected to result in an 18.68 percent decline 
in prices. The demand for dairy products, consequently increase by greater amounts 
corresponding to the decrease in prices. Demand for dairy products in Mexico under the 
three yield scenarios is projected to change by 1.13,1.63 and 2.29 percent, respectively. A 
graphical disposition of final year results is also provided in Figures 12-19. 
The results for Scenario F1 are provided in Table 25. The scenario is run under the 
assumptions that all countries approve the use of bST and that each country allows free-trade 
in dairy products. The projected results are reported for twelve years beginning with bST 
introduction in 1994. This scenario was run for the U.S. and the world market only. The 
yield response to bST was assumed to be 12 percent. Thus the results can be readily 
compared to those presented in Table 18. Results show that the world market output of dairy 
products would increase by the greatest amount (6.15 percent) by the year 2005. Under the 
trade restriction scenarios reported earlier in Tables 12-24, the highest increase in world 
output of 1.96 percent was projected under Scenario B (see Table 18). Thus, the results from 
the free-trade scenario indicate that the world market output of dairy products might increase 
by more than three times if all countries remove their trade barriers and allow free access to 
their domestic markets. The finding indicate that if the current protectionistic policies of 
OECD countries are kept in place, the resulting impact of bST might not be as pronounced as 
will be the case if the international trade policy forums such as the General Agreement on 
Tariffs and Trade (GATT) succeed in their efforts to liberalize the world agricultural trade. 
The most dramatic changes are projected in case of prices of dairy products. In the 
free-trade scenario, the domestic prices in the U.S. are shown to decline by more than 45 
percent while under the similar scenario with trade restrictions (Scenario B, Table 18), the 
prices were projected to decline by only 13.59 percent. The U.S. demand for dairy products 
is, correspondingly, also projected to be higher (a 16.25 percent increase) under the free-trade 
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Figure 12: Projected changes in dairy sector variables for Australia 
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Figure 13: Projected changes in dairy sector variables for Canada 
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Figure 14: Projected changes in dairy sector variables for E.C. 
74 




A2 B2 C2 D2 E2 
Scenario 
Figure 15: Projected changes in dairy sector variables for Japan 
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Figure 16: Projected changes in dairy sector variables for Mexico 
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Figure 17: Projected changes in dairy sector variables for New Zealand 
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Figure 18: Projected changes in dairy sector variables for the U.S. market 
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Figure 19: Projected changes in dairy sector variables for the world market 
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Table 25: Impacts of bST adoption under free-trade scenario 
Yield Increase=12% (Percent change from base scenario) 
Results for Scenario F1 for 
United States World Market 
Output of Dairy Products 
1995 2.17 1.82 
1996 5.99 1.70 
1997 10.08 5.84 
1998 12.03 7.62 
1999 13,19 5.72 
2000 13,59 5.63 
2001 13,42 7.83 
2002 12,63 5,68 
2003 11.82 5.99 
2004 10.82 7.21 
2005 9.68 5.25 
2005 8.83 6.15 













Prices of Dairy Products 
1994 -7.61 -0.45 
1995 -11.91 19.29 
1996 -25.08 12.19 
1997 -38.34 -6.53 
1998 -43.65 -3.59 
1999 -43.23 7.50 
2000 -47.66 -9.69 
2001 -46.77 -0.82 
2002 -44.84 3.94 
2003 -47.31 -9.45 
2004 -45.63 -0.23 
2005 -45.63 -0.86 
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protectionistic policies is projected to result in a relatively volatile changes in the world 
market prices over the next twelve years. The price start stabilizing only towards the final 
year of run. This might indicate the need for a longer time horizon for running the free-trade 
scenario. These results are also summarized in Figure 20. 
Overall, there is some reason to believe that the results obtained from the BLS model 
are fairly robust. The results provide very consistent projections under various scenarios. 
They compare reasonably well with several other attempts to evaluate the economic impacts 
of bST introduction. The present study, in addition, represents a comprehensive effort to 
examine this issue in the light of various possible technology adoption scenarios. Each such 
simulation produced very consistent and believable results. An extension of this attempt 
would be to evaluate the intranational and international impacts of bST introduction with 
trade liberalization in dairy sector. It might also be useful to study these impacts under 
various protectionistic policies such as tariffs and quotas. 
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Figure 20: Projected changes in the World and U.S. dairy sectors 
under the free-trade scenario 
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V. SUMMARY 
This study attempts to analyze the potential economic impacts of bST adoption across 
selected OECD countries. The dairy sector protectionistic policies are also analyzed, 
providing an overview of the current policies and highlighting some prominent patterns of 
protection across these countries. The results from the OLS and PCSTS multiple regression 
models indicate that the dairy producer protection levels across these countries are positively 
correlated with the GNP per capita. The more prosperous the countr>', the higher the incomes 
of consumers, and consequently, higher the protection level awarded to dairy producers. The 
protection levels are shown to be negatively correlated with the share of agriculture in the 
GDP and labor force. The resuhs support the group-size theories advanced by Olson and 
Becker that relatively smaller groups are able to successfully lobby the government to obtain 
protection. The Engel coefficients and price elasticity of demand and supply are also found 
to be negatively correlated with protection levels. The lower the share of food in consumers' 
household expenditures, the lower their resistance to subsidies provided to dairy producers. 
The findings corroborate Gardner's hypothesis that consumers in richer countries acquiesce to 
farm programs more easily. Results from the Probit model indicate that the Engel coefficients 
and the level of per capita income exert the most influence on the probability that dairy 
farmers in particular country may receive relatively higher levels of protection. 
The theoretical model developed explicitly takes into account a political resource 
constraint by which farmers are assumed to lobby the government in order to obtain a ban on 
the commercial introduction of bST, which, if introduced, is seen as likely to reduce the farm 
incomes as well as number of dairy farms across these countries. The productivity impacts of 
bST are captured via incorporating a yield enhancement factor in the dairy production 
function. It is shown that the optimal level of bST use would be negatively related to the 
level of bST response and positively related to the impact of adoption rate on total output. It 
may be concluded that the critical decision that the dairy farmers face would be the level of 
output desired. Then the level of bST use and herd adoption rates would be adjusted so as to 
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achieve the desired total output. Results indicate that dairy farmers who adopt the 
technology would likely cover their entire herds with bST while the bST dose would be 
limited to control the overall output. This may also indicate the efforts on the part of dairy 
farmers to ensure reasonable prices for their output amid increasing output. The findings 
imply that early adopters of the technology would be the main beneficiaries. 
The results of the theoretical model are also tested empirically where the Basic 
Linked System model of the IIASA is used to ascertain projected changes in selected 
important economic variables due to the availability of bST across the OECD countries. The 
results are tested and compared for a number of technology, adoption and trade policy 
scenarios. 
Results of BLS simulations indicate that introduction of bST under all scenarios 
would depress domestic and world prices and encourage demand for dairy products. 
However, given the relatively inelastic demand for dairy products in most of OECD 
countries, the increase in demand is rather restrictive and less than the increases projected in 
the output of dairy products. This would suggest further compilation of surpluses of dairy 
products across these countries. Increases in U.S. dairy output are projected to be greatest 
under the scenario where bST is approved for commercial use in the U.S. only. Outputs in all 
other countries are expected to decline in this case. The second biggest gains in productivity 
in case of U.S. are projected for the scenario where only NAFTA countries adopt the 
technology while other countries do not. Dairy output in Canada and Mexico is found to be 
the highest under this scenario. The In case the U.S. would not allow its dairy farmers to use 
bST, the biggest beneficiary would be the B.C. where the output is projected to grow by more 
than 8.30 percent in case of a 15 percent response to bST. On the other hand, the Japanese 
dairy sector would realize the greatest productivity increase under the scenario where E.C. 
farmers are prohibited from using bST. The dairy outputs in Australia and New Zealand are 
project to decline slightly in all scenarios. This is mainly due to the forage-based dairy 
production system, particularly in New Zealand, which is not fully compatible with the use of 
bST. 
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Demand for dairy products in the U.S. would increase by the greatest amount if bST 
was approved in all countries. This follows the projections for greatest decline in the U.S. 
dairy prices in case all countries allow the use of bST. Increase in demand in case of other 
countries is projected to be very slight as compared to the U.S. Dairy prices in all countries 
are shown to be lowest under the scenario where all countries approve bST for commercial 
use. Under the trade restriction scenarios, the world market prices are also expected to 
decline by the largest percentage in case all countries adopt bST. Results from the yield 
increase scenarios indicate more pronounced impacts of bST adoption in case of higher 
response rates. 
The results also suggest that bST adoption with free-trade in dairy products would 
result in greater increases in world output than would be the case under trade restriction 
scenarios. Free-trade is also projected to depress domestic prices in the U.S. by a much wider 
margin. However, changes in dairy output in the U.S. would be smaller under the free-trade 
scenario than under the scenarios with present policies. 
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PAPER 11 
POTENTIAL ECONOMIC AND WELFARE EFFECTS OF EMERGING 
AGRICULTURAL BIOTECHNOLOGIES ACROSS COUNTRIES: A 
CONCEPTUAL AND EMPIRICAL ANALYSIS 
92 
I. INTRODUCTION 
Many emerging agricultural biotechnologies have been characteristically different 
than earlier agricultural innovations in their specificity, rapid speed of development and 
potential economic and welfare impacts on populations and ecosystems. A particular 
biotechnology that has received worldwide attention is the development of genetically 
engineered bovine Somatotropin {bST). bST is a growth hormone that is shown to increase 
milk yield in treated dairy animals under field conditions. A large number of scientific 
studies are available analyzing various economic, ethical and environmental concerns 
regarding the use of bST, a product just recently been approved by the Food and Drug 
Administration for commercial use in the United States." 
The evolution of bovine growth-hormones has been controversial and has generated 
widespread discussion. It is argued that the number and incomes of dairy farmers, especially 
those in industrialized countries with a sizable surplus in milk products, will likely decrease 
with the introduction of bST on a commercial level. Further, many consumer groups have 
voiced their concerns regarding perceived effects on human beings fi-om consuming milk 
from iST-treated cows. Moreover, since no specific studies are yet available analyzing the 
potential long-term effects of the adoption and use of bST on the health of animals treated, on 
humans consuming milk from fiST-treated cows and on the ecosystem as a whole, various 
social scientists have voiced their concerns regarding the approval of this technology without 
first conducting some long-term studies. Environmentalists, on the other hand, also oppose 
development and adoption of many forms of biotechnologies on the grounds that their 
hitherto unknown adverse long-term effects might actually prove to be more harmful than 
beneficial for the human race and for the eco-system as a whole. 
It has been estimated that more than 1000 studies have been conducted, covering more than 20,000 cows to analyze the 
effects of bST. Reviews of some of these studies are available in Bauman (1992), Hallberg (1992), Baumgardt and Martin 
(1991), Gendel, ct. al. (1990), Ono (1991), Marion and Wills (1990), Wunderlich (1988), Kenney and Fallert (1987), 
Comslock (1991), Tvveeten (1991). Kline (1991), Salterlee (1988), Oxley ct al. (1989) and Fallert et al. (1987). 
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On the positive side, some argue that bST is a scale-neutral technology, that is, it can 
be as easily adopted by poor, small farmers as it can be by larger farmers. Earlier agricultural 
technologies have generally been capital intensive and, therefore, out of the reach of small 
farmers. The average cost of administering bST injections is relatively small (about 50 
cents). One implication of scale-neutrality is that the adoption of this technology would not 
be limited to only industrialized countries. Since the problem of malnourishment in 
developing countries stems as much from the scarcity of nutritious food as it does from the 
low purchasing power of the majority of the population, most developing countries that opt to 
approve the use of technologies such as bST would likely observe enhanced nutritional intake 
for their peoples. This also poses some difficult policy decisions for the governments in 
developed countries where much of the advances in biotechnological research are taking 
place. For example, the United States federal government spent $3.8 billion in 1991 and 
about $4.1 billion in 1992 in the field of biotechnology research (Lacy et al., 1992).^ The 
government intervention in formulating the direction of and investment in such technologies 
warrants close examination of impacts these technologies might have on domestic 
consumers, producers and allied industry. These impacts must be weighed against the overall 
scientific advancement and any likely improvements in the life of poor Third World citizens 
that the new technologies might be able to bring about. 
This study, therefore, makes an attempt to analyze some potential economic and 
welfare impacts of bST, under selected adoption and yield scenarios, across industrialized and 
developing countries. The countries selected for the purpose of comparison are the United 
States and India. Conceptual and empirical frameworks are designed to highlight the 
interactions among economic agents and potential changes in economic and social variables. 
Section II provides a comparative overview of the U.S. and Indian dairy sectors. Some 
ethical issues regarding genetically manipulating selective traits in animals and plants are 
^ Although the United States government spends by far the maximum amount on biotech research than any other nation, 
most of this assistance is directed towards basic research. In contrast, the main focis of the research being flnanced by 
Japan or most European countries is the commercial application of research results. Moreover, while about 80 percent of 
the federal assistance is earmarked for the National Institutes of Health, only about three percent of the money is spent on 
agricultural biotechnology research (Metheny and Monahan, 1991). 
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discussed Section III, highlighting concerns raised by environmentalists and social scientists. 
The section also provides a comprehensive set of information on various aspects of bST 
adoption. Based on the theory of public choice, Section IV presents a conceptual framework 
of the interactions among proponents and opponents of bST and the policy-makers, outlining 
the potential cross-country effects of any policy decisions. The results of the empirical 
analysis are presented in Section V. The Basic Linked System (BLS) model of the 
International Institute for Applied Systems Analysis (IIASA) is used to determine the likely 
effects of bST adoption on selected dairy sector variables in India and the United States. The 
analysis includes several likely country-specific adoption rate scenarios and yield increase 
scenarios. The final section summarizes the study, highlighting some important implications. 
References are provided at the end of the paper. Absolute results from the base scenario in 
BLS simulations are provided in Appendix B at the end of the manuscript. 
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II. THE DAIRY INDUSTRY IN THE U.S. AND INDIA 
Several structural differences exist between the dairy sectors of the United States and 
India. This section briefly highlights the main characteristics of the Indian and the U.S. dairy 
industries. While the U.S. dairy sector is characterized by extensive mechanization and 
surplus milk production, the Indian dairy industry is one of the least productive systems in 
the world. The U.S. dairy industry has seen numerous advances in various aspects of dairy 
farming over the last half a century. Dairy farms in the U.S. are generally commercially 
oriented with huge marketable surpluses. The dairy production is notably concentrated 
among "family" farms which are relatively small and numerous. In addition, they represent 
moderate entry and exit constraints, and, therefore, can be classified as perfectly competitive 
(Chadee and Guthrie, 1991). 
Farmers use electric milking machines and very high quality feed inputs with well 
balanced rations. In addition, use of scientific techniques like artificial insemination have 
resulted in a vast pool of highly productive cattle breeds. The result has been a steep increase 
in milk yields per cow over the last several decades (Figure 1). At the same time, the U.S. 
dairy industry has also witnessed a substantial decline in dairy farms as well as cow numbers. 
Over the last four decades, the number of cows in the U.S. has declined by about 30 percent 
from 21.04 million in 1955 to less than 9.99 million at present (USDA, 1993) - a decrease of 
over 57 percent. During the same period, milk production per cow increased by about 180 
percent. These trends signify dramatic improvements in the productive efficiency since 
higher milk production is achieved from fewer cows. The annual per cow production now 
stand at nearly 7,000 liters. 
The increases in productivity have also been instrumental in driving down the prices 
of milk and milk products in the recent years. Since the U.S. dairy farmers face a relatively 
inelastic demand curve, the price declines resulted in lower gross revenues and, thus, the 
closing of many small farms over the years. These trends are expected to continue as 
scientific research results in further gains in productivity. These concerns have been crucial 
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Figure 1: Selected dairy sector variables for India and the U.S., 1966-1992 
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in the increased lobbying for political favors by national dairy farm associations. In fact, the 
American Milk Producers, Inc. has made the largest political contributions among all 
agriculture-related lobbying organizations during the past ten years (The Des Moines 
Register, February 21,1994). 
The Indian dairy sector has also witnessed tremendous gains in total output and per 
cow yields over the past several decades. Total milk production increased more than 322 
percent between 1964 (6,700 liters) and 1992 (28,500 liters). Per cow yields during the same 
period also increased by more than threefold from 327.67 liters to more than 876 liters per 
cow per year. Unlike the U.S., the number of cows also increased in India (Figure 1). 
However, per cow yields in India are only about one-tenth of those of the U.S. industry. In 
addition, the Indian dairy sector is not as mechanized as is the U.S dairy industry. Almost all 
milking is done manually and the feed inputs mainly include hay with only a small amount of 
concentrates.^ 
Moreover, there are also other substantial structural differences in the dairy sectors of 
the two countries. Almost all dairy farms in the U.S. are commercial in nature, rearing 
hundreds of cows and marketing most of their output to processing firms. There are a very 
few farms like these in India. These commercial dairy farms are scattered around the major 
metropolitan cities where only about 35 percent of the population resides. In rural areas, the 
main source (in most cases, the only source) of milk supply is the one or two milk animals 
kept by each rural household. Farmers depend on crop production as the main source of 
income and food with domestic animals fulfilling the milk needs of the individual families. 
Consumption of cheese, unlike the U.S., is very minuscule. Moreover, whereas in the U.S. 
all milk supply comes from cows, milk supplies in India consist of milk from cows as well as 
buffaloes, with buffalo milk charging a premium in the market because of its increased fat 
content. In addition, many poor families also rely on goat and sheep milk for their dairy 
needs. While beef production and consumption is an equally important major feature of the 
In most parts, the concentrates given to milking cows come from cottonseeds, black grams and wheat or bajra Hour. The 
ratio ol" concentrates to hay is also very low. Moreover, the concentrates are generally given only to lactating cows with 
only hay or small amounts of green fodder made available to cows during the dry periods. 
U.S. dairy and meat industry, it is only beginning to emerge in case of India. Although beef 
production and exports are increasing rapidly in India, beef consumption is still considered a 
taboo and cows are generally cared for even after they stop lactating. This results in the 
overpopulation of dairy animals, as depicted by increasing cow numbers in Figure 1, and 
constrains the scarce feed supplies available for cows that are in their productive years. 
In short, the U.S. and Indian dairy sectors, although witnessing substantial gains in 
productivity over last several years, are characteristically different in their orientation, 
structure, trends in animal population and source and use of milk and milk products. While 
the U.S. dairy is a high input-high output industry, the Indian dairy industry is a low 
input-low output one. Past revolutions in the dairy industry, such as milking machines, 
artificial insemination and embryo transfer etc., were mostly capital intensive and have had 
only a minimal impact on the Indian dairy sector. The scarcity of capital and technical 
know-how required for adoption of these technologies proved to be prohibitive factors. 
It would, therefore, be interesting to evaluate the effects of an emerging technology 
like bST, which is considered to be somewhat scale neutral and less capital intensive, on the 
production and consumption trends in India and the U.S. The likely increase in output of 
milk products would have different consequences for both these countries. While the U.S. 
farmers face a relatively inelastic demand and stand to lose from any increases in 
productivity, an increase in output may not prove as adverse for average Indian dairy farmers. 
The scarcity of milk products in India would likely ensure nominal decline in prices and a 
shift in prices may not affect farmers with very low or no marketable surplus. Moreover, 
while demand in the U.S. would not likely respond as much to a decrease in prices, any 
decline in prices may help increase protein intake among millions of poor families in India. 
In sum, a biotechnology like the bST might have greater potential impact than the 
earlier revolutions on farm incomes, number of dairy animals, prices of dairy products and 
consumption patterns across India and the united States. However, although the use of bST is 
expected to improve productivity of dairy sectors in both countries, the nature of such 
biotechnologies has also generated concerns in these countries regarding their potential 
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long-term impacts on dairy animals, humans and the ecosystem. The next section briefly 
discusses the main features of various agricultural revolutions and highlights some of the 
controversial bio-ethical issues in light of the emerging agricultural biotechnologies. 
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III, AGRICULTURAL BIOTECHNOLOGIES AND ECO-ETHICAL CONCERNS 
The emerging agricultural biotechnologies are very different from earlier revolutions 
in the agricultural sector. These technologies are set apart in their unparalleled speed of 
development and magnitude of the expected productivity gains (Kalter, 1987). However, due 
to the genetic processes involved in their manufacture, various social scientists have voiced 
their concerns regarding their long-term potential impacts. The following discussion 
highlights these concerns. A brief chronology and main features of various agricultural 
revolutions are provided in the next subsection. Various eco-ethical issues involved in the 
development and use of agricultural biotechnologies are discussed in subsection III.2. 
111,1 A Brief Recap Of Past Agricultural Revolutions 
The recent upsurge in the advancement in agricultural biotechnologies marks the 
potential beginning of "another green revolution" (Kalter and Tauer, 1987). The earlier 
successful innovations in the agricultural sector have been less than adequate to meet the ever 
increasing demand for food from the exploding world population. The world's population is 
expected to be over 9 billion by the year 2030, a growth of 3.7 billion between the years 1990 
and 2030 (World Barik, 1992). The demand for food in terms of value would nearly double, 
necessitating an armual growth of more than 1.6 percent in the global grain output. This will 
have profound implications for the dependence on agriculture for food and fiber. The 
pressure for meeting such demands will result in further intensification of agricultural 
practices and increased exploitation of natural resources. To obtain the desired growth rate, 
the development of technologies that enhance productivity of the existing land imder 
cultivation will be crucial. 
Nonetheless, it is not the first time that the pressure on improving production 
techniques and procedures has been realized. Ever since humans first began cultivating land 
for food, the tools employed in the process have been continuously improving. However, it 
was not until the industrial revolution in the 19th century that substantial gains in 
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productivity were realized within a short span of time (see Table 1). The revolution brought 
about the specialization of commercial agriculture and provided animal-driven substitutes for 
hand-held ploughs and other implements. The advent of railroads afforded access to far-off 
markets, thus helping farmers to realize better remuneration for their products (Tweeten, 
1987). 
Table 1: Chronology of agricultural revolutions 
Revolution Time Period Features Outcome 
Basic Tiiousands of years ago -
is"" century 
0 Wlieel 
0 Simple liand tools 
0 Domestication of plants and 
animals 
2nd Industrial 18"" century -
Mid-Late IQ* century 
0 Railroads 
0 Steam Engine 
° Animal-drawn 
implements 
0 Specialization of 
commercial agriculture 
0 Urbanization process 
3rd Mechanical Early-Mid 20"* century -
Present 
0 Electrification 
0 Application of 
science through 
research 
0 Better medicines 
0 Better seed and care 
0 Transportation 
0 Communication 
0 Capital for Labor 
4th Bio-Technical Incipient Stage 0 Bio-Technology 
0 New Electronics 
0 Restructuring of agriculture 
0 Lower cost output 
° Reduced uncertainty 
0 Reduced input use 
50. Nuclear Future ° Nuclear Fusion 0 Cheap energy 
° Great impact for LDC 
agriculture 
Source: Adapted from Tweeten, Lutlier(l987), "Agricultural Technology: The Potential Socio-Economic Impact," in Ray A. 
Goldberg (ed.), Research in Domestic and Inlernalional Agribusiness Management, Vol. 8, pp. 183-212. 
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The mechanical revolution that started aroimd the mid 20th century tremendously 
improved these transportation facilities and brought forth a horde of mechanical implements 
for the most complex farming tasks like harvesting and threshing. New pesticides and 
insecticides provided security against insect-pests that earlier caused considerable damage to 
crops. The revolution laid the foundation for substitution of capital for labor. This green 
revolution of the late 1960s held a great hope for world agriculture but its impact was rather 
restrictive in that only the farmers with capital availability, cultivating good quality soil, with 
abundant irrigation were able to take full advantage of the high yielding varieties introduced 
during those years. The capital intensive nature of the technology made it infeasible for 
average farmers in most developing countries where capital demand as well as supply was 
short. Although countries like India used the technology to their greatest advantage, even 
within these countries, the impact was felt only in certain regions that were already well 
ahead of the rest of the country in terms of productivity. 
Moreover, mechanization and intensive agricultural production practices also brought 
in their wake the environmental problems of soil erosion and heavy commercial fertilizer 
usage, among others. Although the technology successfully increased average yields of many 
crops and helped some developing countries like India become self-sufficient in food grains 
production, yet it may not have the capability to deliver under the increasing pressures on 
land. This is more true in face of the grim forecasts about the future population growth. A 
potential answer to meeting the challenges posed by the increasing global demand for food 
may lie in development of biotechnology, the next revolution which is still in its incipient 
stage. Prominent among the emerging biotechnologies that are expected to revolutionize the 
agricultural production is the bovine Somatotropin (bST). 
The overall impact of bST on the milk yields is expected to be far more than the 
earlier innovations in the dairy sector. Table 2 provides a comparison of theoretical gains in 
milk yields brought about by the selected technological breakthroughs in the dairy sector. 
Technologies like the artificial insemination (AI) and embryo transfer, did have sizable 
improvements in the milk yields, more than doubling the milk yields in the past four decades 
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Table 2: Comparative impacts of selected technologies on milk yields 
Technology Annual Gain in Milic Yields (Liters Per Cow)' 
Artificial Insemination' 100.00 
Artificial Insemination Plus Sexed Semen' 115.00 
Artificial Insemination Plus Embryo Transfer^ 135.00 
bST > 1000 
' The average actual gain might be lower due to variation in management quality and other 
factors. 
^ Gain would be cumulative for successive generations as long as variation exists in the 
population. 
Sources: Baumon, Dale E. (1992), Bovine Somatotropin: Review of an Emerging Animal 
Technology, yowrna/ of Dairy Science, 75: 3432-3451; Bauman, Dale E., P. J. Eppard, M. J. 
DeGreeter and G. R. Lanza (1985), "Response of High Producing Dairy Cows to Long-Tenn 
Treatment With Pituitary and Recombinant-Somatotropin," Journal of Dairy Science, 68: 1352; and 
Van VIeck, L. D. (1981), "Potential Genetic Impact of Artificial Insemination, Sex Selection, 
Embryo Transfer, Cloning and Selfmg in Dairy Cattle," in B. G. Bracket!, G. E. Seidel, Jr. and S, M. 
Seidel (eds.)A''eif Technologies in Animal Breeding, pp. 221, New York, NY: Academic Press, Inc. 
without any adverse effect on the productive life span of milk animals (Bauman, 1992). The 
use of bST is slated to increase the annual milk production per cow by more than 1000 liters. 
However, as discussed in next subsection, there are a number of ethical and environmental 
issues related to agricultural biotechnologies. These issues will need to be addressed and 
resolved as society travels into the biotechnology future. 
III.2 Bio-Ethics 
The increasing pressure on agricultural productivity in light of the expected spiraling 
increase in the world population makes a strong case for devising technologies that would not 
only increase productivity but would do so equitably across the industrialized as well as 
developing countries. Some emerging agricultural technologies that may hold that promise, 
are, however, characteristically different from the earlier technological breakthroughs both in 
their impacts as well as their ethical implications. Biotechnology has shovm the potential to 
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make agriculture safer for the environment and to produce grains of higher and healthier food 
value (Leahy, 1988). Development of microbial pesticides and nitrogen fixing plants can 
relieve the pressure of chemical usage in agricultural production. In addition, development of 
substitutes for chemical inputs would provide the alternative required to reduce their usage. 
Whereas the recent advances in biotechnologies have shown promises of 
revolutionizing the practices and processes of farming, they have also raised a specter of 
controversies regarding the moral ramifications and environmental hazards involved in their 
development and adoption. Developing new products by altering the natural composition of 
plants or animals has some groups worried about the impacts of such technologies on the 
ecosystem as a whole (Williams, 1991; Kline 1991; Gendel et al., 1990). They have argued 
that biotechnological advancement has been allowed to progress far more rapidly than our 
capacity to assess the risks involved for humans as well as the ecosystem. What if the 
genetically engineered organisms survive and grow beyond their intended environments? 
What if some of these organisms are later discovered to be harmful for humans, animals or 
the environment? The problems posed by the introduction of exotic organisms like the 
African bee, gypsy moth and zebra mussel into the North American environment are often 
cited in arguments opposing the release of genetically altered organisms into the environment 
(Lacy, Lacy and Busch, 1992). 
The proponents of the biotechnological advancement counter-argue that risks 
espoused by environmentalists have no scientific basis. Biotechnology, according to them, 
merely "speeds" up what is "natural" (Buttel, 1986). Moreover, it is often argued, "natural" is 
not always "safe". Fowler et al (1988) argue that "just because it is natural doesn't mean it is 
safe" (p. 85). On the political front, it is argued that unilateral restrictions upon research and 
development in agricultural biotechnologies might prove costly for the U.S. if other countries 
do not impose similar restrictions and opt to take advantage of opportunities offered by the 
biotechnology (Satterlee, 1988). However, it seems plausible that advances in genetic 
manipulation of plants and other organisms might provide tools necessary to rid the 
agricultural sector of environmentally hazardous chemical use, by devising 
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resource-conserving agricultural systems and chemicals based on naturally-occurring 
substances. Nonetheless, the debate continues. 
Several ethical concerns have been advanced by social groups and environmentalists 
arguing that the use of bST may produce some unwarranted effects. Specifically, some of the 
most often debated issues include the impacts of the hormone on dairy animals through 
long-term use, the displacement of small dairy farms and the environmental impacts. 
Although the research on bST has been continuing for over a decade now, there have been no 
studies on the impact of sustained long-term use of bST on the animals across multiple 
generations. Some groups contend that such studies are important to establish the 
innocuousness of the technology. While the bST treatment does not release any 
genetically-altered organisms into the ecosystem, the potential reduction in the number of 
small dairy farms (as suggested by many studies) also implicate bST in environmental issues 
that the dairy farmers are currently facing. Small farms, producing their ovm feed and 
recycling animal wastes are considered to be ecologically more sound than the large ones that 
buy their feed and export their waste (Thompson, 1991 and 1992). Others contend that if you 
need fewer cows to produce a given milk supply, then you would have less livestock waste. 
In short, the new agricultural technologies may enhance our capability to increase 
productivity of crop and livestock sectors. These may also enable scientists to isolate desired 
characteristics of plants, animals, and other microorganisms so as to produce "designer" 
products to meet consumer specifications. In doing so, however, a number of implications 
arise as to the potential impacts of such attempts for the very structure of the agricultural 
sector as well as the ecosystem. Moreover, technologies like the bST have generated intense 
discussion about the likely impacts of the hormone on a number of related factors. Some 
consumer groups have voiced concerns about the safety of bST-treated milk for human 
consumption. Some supermarket chains have decided not to distribute milk from AST-treated 
cows. However, a number of scientific studies have shown that consumer concerns regarding 
safety of the milk coming from iSJ-treated cows are unfounded. Studies have shown that 
bST treatment does not alter the composition of milk. In fact, the Food and Drug 
106 
Administration (FDA) has ruled that the milk from fiiSr-treated cows does not need to be 
labeled. Supermarkets can label the milk coming from untreated cows but carmot claim it to 
be "bSTfree" since small amounts of bST are also present in the natural milk. In addition, no 
adverse impacts have been shown on the health of treated animals under better management 
conditions. Although the introduction of bST for commercial use is projected to result in 
decreased numbers of dairy farms and milk animals, the projected decline in prices would be 
beneficial for consumers. These and other related issues are discussed in detail in the next 
section which summarizes results from a number of studies on a variety of issues. 
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IV. SOME FACTS ABOUT bST 
An archetypal case of the debate over ethics of biotechnology is that of recombinant 
bovine somatotropin. No new biotechnological breakthrough has received the magnitude of 
attention that 657" has. The biotechnology industry, academia, dairy farmers' groups, media, 
regulatory authorities as well as general public have argued about and analyzed almost every 
aspect related to the technology. The use of bST in dairy cows has been reported to increase 
milk yields anywhere between 10-40 percent (Trelawny et al., 1989; Jesse and Cropp, 1986). 
While the benefits in terms of productivity would be expected to generate enthusiastic 
support for the further testing and development of the technology across the world, its likely 
impacts on farmers in countries with huge surpluses of dairy products and its eco-ethical 
implications have initiated the debate about limitations that ought to be put on its 
development and commercialization. 
As noted earlier, bST represents one of the most widely researched technologies in the 
new agricultural revolution. However, several concems have been raised by social scientists 
as to the potential impacts of the bST adoption on a number of factors. The New York State 
Grange, at its 1986 annual meeting sought delaying the approval of bST pending further 
research on seven potential impacts of its adoption: human health; long-term dairy herd 
health; long-term animal fertility; the impact of added milk production on farm prices of 
milk; the impact of added production on taxpayer-financed product removals; the possible 
skewing of economic benefits to larger producers at the expense of smaller farms; and the 
concern about the state, federal and private sector projections of massive numbers of 
bST-reldXed farm failures on the structure of agriculture and the health of rural communities. 
Bauman (1992) provides a comprehensive analysis of expected impacts of bST on various 
factors including animal numbers, feed efficiency of treated animals, environmental impacts, 
and total milk output. His findings are summarized in Table 3. The results are based on the 
assumptions of a 12 percent milk response rate and 100 percent adoption rate. The impacts 
on cow numbers, feed efficiency and waste production are calculated so as to achieve the 
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same aggregate output of milk as produced in the U.S. during 1988. The results show that 
environmental pollution may be also reduced by adoption of bST by reducing the feed 
requirement per unit of output. The author contends that this may further be expected to 
reduce erosion, fertilizer and other inputs associated with producing, harvesting, processing 
and storing of dairy feedstuffs. Moreover, reduction in the production of waste per unit of 
output produced would be helpfiil for the overall ecosystem as well since ruminants also 
produce methane gas which has a strong greenhouse effect. 
Table 3: Likely impacts of bST on yields, animal numbers, feed requirement and waste 
production in dairy cows 
Impact of bST^ 
Variable Direction Magnitude 
Animals 
Number of Milk Cows 10.7% 
Milk Yields Per Cow + 12.0% 
Feed^ 
Energy Equivalents as Com Grain 
Protein Supplement Equivalent as 44% 
Soybean Oil Meal 
- 2.5 X 10'kg. 








8 X 10' L 
8 X 10'kg. 
8x lO'^L 
The likely impacts are computed so as to maintain the U.S. dairy output constant at 1988 values of 66 x 10 kg. of 
total milk production with 10.24 x 10' cows with 6,460 kg. of milk per cow. The analysis assumes a 12% 
response rate and 100% adoption rate. The actual impacts are expected to be less since all farmers may not adopt 
ftSrCFallert and Liebrand, 1991). 
Based on nutrient requirements for dairy cows averaging 650 kg. of body weight and producing milk of 3.5% fat 
content (National Research Council, 1988). 
Based on average diet composition of 1.62 Meal of net energy/kg., a diet digestibility of 65% and fecal DM of 
16%. 
Based on a daily urine production of 20 L per cow with 1% N in urine. 
Assumed that methane production represents 5% of gross energy intake. 
Source: Adapted from Bauman (1992). 
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Some salient findings from a wide range of studies on the impacts of bST adoption on 
these and some other important variables are summarized below. The discussion is mainly 
focused on the United States dairy sector since there were not many published studies 
available from experiments conducted in India. 
IV.l bST\ The Growth Hormone 
Bovine somatotropin is a naturally occurring protein produced in the anterior 
pituitary, a small gland located at the base of the brain. It is then transported through blood 
to various body organs where it has biological effects (Bauman, 1992). That is, it is a 
hormone ~ a chemical agent ~ that allows communication among different cells and organs 
of the body. The bST regulates and stimulates milk production in dairy cows. Unlike 
steroids, bST is a protein hormone composed of a sequence of 190 or 191 amino acids. There 
can be four variants of naturally produced bST depending upon the type of amino acid 
(leucine or valine) present at position 126. bST can now be manufactured artificially using 
the recombinant DNA technology (Tauer and Kaiser, 1991). The chemical company 
Monsanto manufactures and markets bST under the trade name POSILAC®. 
The process of treating animals with bST is rather uncomplicated and requires no 
special veterinarian assistance although it must be injected to be biologically active. The 
product can be purchased over the counter or through mail order. Similar products are also 
being developed for swine, poultry and beef cattle. Figure 2 describes the bST treatment 
process. The biologic action of bST increases the bodyfat breakdown and blood flow through 
the udder and decreases nonmammary use of blood sugar and body fat production. While 
coordinating the mineral balance between bone and extra-cellular fluids, bST directs nutrients 
from other body tissues toward the mammary gland (Patton and Heald, 1992). Within 
two-to-five weeks after the injection, bST causes an increase in dry-matter intake that 
provides extra nutrients required for enhanced milk production (Step 7 in Figure 2). 
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The Process of bST Treatment 
O The naturally occurring bST producing gene is extracted from the animal. 
© The gene is inserted into iht Escherichia coli bacterium. 
© The genetically altered E. coli is generated. 
O The altered E. coli produces more bST. 
© The bST is purified in the laboratory. 
0 The purified bST is then injected into the treatment animal. 
O The milk yield from bST injected animal increases from 10-40 percent. 
Source; Adapted from Martin, M. A. and B. R. Baumgardt (1991), "Tlie Origins of Biotechnology and its Potential for Agriculture," 
in B. A. Baumgardt and M. A. Martin (eds.) AgricuUural Bioleclmology: Issues and Choices, Purdue University Agricultural 
Experimentation Station: West Lafayette, IN. 
Figure 2: A schematic diagram of genetically produced bST 
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IV.2 Milk Yields 
When injected in lactating cows, bST is shown to enhance milk yields anywhere from 
10-40 percent (Bauman, 1992; Straughan, 1991; Trelawny et al., 1989; Jesse and Cropp, 
1986). A Cornell University study found that injecting dairy cows with bST at a rate of 44 
milligrams a day resulted in yield increases of as much as 40 percent, sustained with daily 
injections over a 210-day period (Bauman et al., 1985). The study reported an average 
increase of about 30 percent in a well-managed herd. Chillard (1989) reviewed 21 
experiments involving 969 cows that were given daily supplements of fiST beginning 5 to 13 
weeks postpartum. The mean duration was 32 weeks. 
The results from a two-week prolonged release formulation of bST indicate a slightly 
lower response in milk yields compared to the daily administration (Miller, 1992). Erdman et 
al. (1991) summarized 44 long-term studies involving 3,286 cows. The results from both 
articles show that the milk response to increasing levels of bST doses increases at a 
decreasing rate. Figure 3 summarizes the response levels from these studies (Panel A). In 
order to achieve the 1988 U.S. milk yields, Bauman (1992) also reported that bST 
administration would increase the milk yields by 12 percent. 
Annexstad et al. (1990) and McBride et al. (1990) found similar milk yield increases 
across first and second lactation treatments with bST, although they observed reductions in 
feed efficiency during the second lactation treatment. However, in a long-term study of bST 
effects. Peel et al (1989) reported that the cows in the study did not respond to bST in the 
third year of experiment. Huber et al. (1991) also showed that bST treatment resulted in 
lower milkfat percentage during second, third and fourth years. Moreover, bST use during 
the first 90 days of lactation may inhibit yield response, especially in high producing cows 
(Muller, 1992; Bauman, 1992). The likely use is, therefore, only after the peak lactation 
period. 
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(A) Milk yield response of bST-treated cows compared with controls within the same study 













(B) Efficiency gains by reapportioning nutrients used for milk production and for body maintenance 
Note; It is ssumed that the control cows produced 6,818 kg. (15,000 lbs.) of milk in a lactation and that the use of 
bST increases milk yields by 20 percent. 
Sources: Adapted from Erdman, R. A., L. W. Douglass and M. A. Vamer (1991), "How Cows Respond to bST,Hoard's Dairyman, 
136 (9): 406; and Bauman, D. E. (1989), "Biology of Bovine Somatotropin in Dairy Cattle," in Advanced Technologies Facing the 
Dairy Industry: bST, Ithaca, NY: Cornell Cooperative Extension Animal Science Mimeograph Series ti 133. 
Figure 3; Impacts of bST treatment on milk yields and net energy use 
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IV.3 Milk Composition 
More than 200 studies examining the effects on milk composition have reported 
minor, if any, changes in the overall composition (protein, fat, lactose, minerals, cholesterol 
and vitamins) due to hST administration (see, for example, Bauman, 1992; van den Berg 
1991; Chalupa and Galligan, 1989; Barbano and Lynch, 1989). Barbano and Lynch have 
also shown that the fatty acid composition and cholesterol content of milk are not altered by 
the use of bST. Some short-term and long-term studies, including those by Barbano and 
Lynch and van den Berg, have reported that the bST does not alter the total mineral content or 
the manufacturing and cheese characteristics of milk."* Chalupa et al. (1987) and Bauman 
(1987) reported slight increases in milk fat test for cows with negative energy balances while 
for cows with negative protein balances, the concentration of protein in the milk is found to 
be higher. Minor temporary changes are also reported in the milk fat content in the first few 
weeks of bST supplementation (Bauman, 1992). 
There are traces of bST even in the milk produced by cows not supplemented with 
exogenous bST. This presence is not altered by the use of bST supplements. Moreover, up to 
90 percent of the immunoreactive quantities of bST may be destroyed by pasteurization of 
milk (Bauman, 1992). 
IV.4 Feed Efficiency 
Many studies have reported that the use of bST supplements increased the feed intake 
of animals but that the increases in milk production resulted in overall improved feed 
efficiency ~ measured as pounds of milk per pound of intake (Peel et al., 1989; McGuffey et 
al., 1991; Chillard, 1989). The increased feed intake is reported to occur around six to eight 
weeks after the peak lactation. Peel et al. reported that over a three-lactation experiment, the 
cows treated with bST maintained a greater feed efficiency than the control ones. McGuffey 
et al. found that administration of bST at levels below 960 mg/28 day- prolonged release, did 
* Manufacturing cliaracteristics of milk include its freezing point, pH, alcohol stability, thermal properties, proteases, 
lipases, susceptibility to oxidation and sensory characteristics Including flavor. Cheese-making properties include starter 
culture growth, coagulation, acidification and synercsis as well as the yield, composition and sensory properties of various 
resulting chceses. 
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not increase feed intake. Similar findings are also reported by Lormore et al (1990). 
However, Muller (1992) reports that, when considering all trials over all bST formulations, 
the dry-matter intake increased from five to eight percent. The average milk yield increases 
of about 15 percent are observed in these trials, thus indicating average gains in feed 
efficiency from 5 to 15 percent. 
Gains in feed efficiency are expected since the nutrients used for maintenance will 
form a smaller percentage of total nutrient intake (Figure 3, Panel B). The nutrient 
requirements for maintenance remain constant in case of bST administration but since larger 
nutrient intakes are required for increased milk production, the share of nutrient requirement 
for maintenance is decreased (see also Figure 3). Chalupa et al. (1987) reported that when 
treated with 12.5 mg, 25 mg and 50 mg doses of supplemental bST, feed efficiency increased 
to 1.52,1.54 and 1.55 kilograms of milk per kilogram of feed intake, respectively, over the 
control performance of 1.37 kilograms of milk per kilogram of feed. Kalter and Milligan 
(1987) reported that a 25 percent yield response from a cow producing 6,500 kilograms of 
milk per year will result in 8.7 percent increase in feed efficiency. Huber (1987) reported a 
feed efficiency figure of 1.38 kilograms of milk per kilogram of feed with an 18 percent yield 
response from bST administration as compared to that of 1.13 kilogram at the base scenario. 
IV.5 Human Consumption 
The advances in agricultural biotechnologies could herald a new era of productivity 
gains and food safety for consumers. The development of new processes to "clean" up 
various food products and to change their characteristics to extend the storage life could 
improve the availability and safety of many edible products. However, the yet unknown 
effects of genetic alterations or additives in food products has also espoused consumer 
interest in the long-term effects of treated food. The debate has been the most heated one in 
case of bST. Many consumer associations have put tremendous pressure on policy-makers as 
well as grocery stores to voice their opposition to the availability of Z^ST-treated milk. The 
concern is not shared by the researchers as well as government regulators. Regulatory 
115 
agencies in more than 22 countries have concluded, after lengthy studies, that the milk and 
meat from AiST-treated cows is safe for human consumption. Coimtries such as Brazil, 
Mexico, South Africa, the erstwhile Soviet Union, Czechoslovakia and Bulgaria had already 
completed their evaluations and had approved the commercial availability of bST hy 1990. 
The Food and Drug Administration approved the use of bST hy U.S. dairy farmers in 
February 1994. 
Many studies have reported no effects of ^ ST-treated milk consumption on human 
beings. Somatotropin is generally referred to as "species specific" or "species limited" in the 
scientific literature (Bauman, 1992). Earlier studies analyzing the effectiveness of bST as a 
cure for human dwarfism have conclusively proved that it is dormant even if injected 
(Juskevich and Guyer, 1990; Kostyo, 1976 and WaUis, 1975).' In fact, the bST is inactive in 
human beings even if it were accidentally injected. The State Medical Society of Wisconsin 
(1990) also supports the findings that the milk from ftST-treated cows is safe for human 
consumption. 
IV.6 Prices Of Dairy Products And Farm Incomes 
Based on current milk prices, it is estimated that the marginal cost to the farmer per 
hundredweight of additional milk produced will be between 25-45 percent of the total returns 
over other costs (Kalter, 1985). However, increases in feed intake would also result in feed 
costs that may be 30-110 percent higher, especially the cost of concentrate. Therefore, 
overall the farm incomes may increase over variables costs by anywhere between 5 and 26 
percent. Daily injections of bST are available for around $0.50. That implies a $0.40 in 
revenues over production costs for the manufacturers of bST. The chemical companies 
poised to market AST have mentioned a $2.00 return per dollar investment in the technology. 
Although the use of somatotropin from primates did generate some biologic action in human beings in earlier trials, the 
somatotropin extracts from the pituitary glands of whales, sheep and pigs have also been found ineffective In human 
beings. The three-dimensional shape of bST's amino acid sequence is about 35% different from that of human 
somatotropin (hST). The bST is, therefore, not able to bind to the somatotropin receptors of human tissues. However, 
A5rhas been found to be biologically active in sheep (ovine) whose amino acid sequence differs from that of bovines by 
the position of only one acid (Bauman, 1992). 
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However, the prices of milk and milk products are also expected to go down 
substantially as a result of widespread adoption of bST. Kalter considers bST to be an 
efficient production tool that will lower retail prices, encouraging a spurt in consumer 
purchases that are "essential to the survival of the dairy industry". He estimates a 10-15 
percent decrease in prices over the first three years after the bST is commercially available. 
Kalter believes that the root cause of the surplus problem lies in the goverrmient 
price-support program: "Surpluses will disappear and milk consumption would increase if we 
let market forces operate more efficiently, (p. 113) 
Boehlje and Cole (1985) point out that milk prices may decline by about 9.5 percent 
in case of a 10 percent response to bST, while a 25 percent response would cause a decline of 
over 21 percent. Several studies have analyzed the impact of increased productivity on 
prices, and of the changes on prices on the farm incomes under selected scenarios. 
Kliebenstein and Shin (1990) report that in the case where milk prices are maintained at 
$10.50 per cwt (the base), the net farm returns over variable costs will increase with 
increasing response rates to bST treatment. On the other hand, in the case where milk price is 
determined according to the market forces of demand and supply with no goverrmient 
intervention, net farm incomes could decline by as much as 11.08 percent for an eighty-cow 
herd that averages 15,000 pounds per cow per year. 
IV.7 Farm And Animal Numbers And Farm Composition 
Given the relatively inelastic demand for milk in developed countries like the United 
States, the changes in productivity and the associated changes in prices of dairy products, the 
cost structure, and farm incomes will necessitate adjustments in the number of farms and 
animals as the dairy sector moves to a new equilibrium. The actual magnitude and the speed 
of this adjustment would depend heavily upon the realized increases in productivity as well 
as the locational favoritism of the technology and the extent and direction of government's 
response to the changing market structure. Researchers believe that bST is a scale neutral 
technology, that is, it can be used as effectively by small farmers as by large ones. According 
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to Kalter, "[6.57] can be used by every farmer whether he has ten cows or one thousand." 
However, the improved feed and herd management requirements might imply that small 
farmers would not be as favorably impacted as the more efficiently organized large farms in 
the long run. As Bauman (1992) points out, poorly managed farms where cows are either 
stressed, underfed or sick, may be at an economic disadvantage since they would milk yield 
response realized at such farms would be negligible. Many studies have pointed out that the 
continuing downward trend in the number of existing dairy farms would continue and would 
probably be accentuated by the widespread adoption of bST. The social significance of the 
farming lifestyles, therefore, raises the specter of farmers' plight in the minds of non-farm 
public. As Shulman (1990) puts it: "Few images speak more intensely to the American 
psyche than the archetypal god-fearing, self-reliant, pioneering, independent, and 
entrepreneurial farm family." (p. 116) 
At present, the largest 13 percent of the farms in the United States produce more than 
75 percent of the value of total farm production, with half of all agricultural output coming 
from the top five percent of the farms (Lacy et al., 1992). This trend is expected to 
accentuate with the introduction of bST since most conservative estimates of productivity 
increases indicate that several small scale, poorly-managed farms will find it difficult to 
recover their fixed costs and may face imminent closing. The studies by the congressional 
Office of Technology Assessment (OTA, 1986 and 1991) also concluded that the 
well-financed large farmers will adopt the bST in early stages to the detriment of small and 
moderate-size operations. The "antibiotechnology activist" Rifkin claims that nearly half of 
the dairy farmers in the U.S. will be forced out of business within five years due to the 
surpluses generated by the bST (Shulman, 1990). Shulman further points out Rifkin's (1989) 
extreme views: 
1 don't think anybody in the dairy industry wants this product, except some scientists at the 
universities and the chemical companies. The small farmer doesn't want [6.57] and the large 
fanner can live without it. [The ASrwill result] in the single most devastating dislocation in 
U.S. agricultural history." (page 113) 
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In New York state alone, over 7,200 (28.9%) dairy farms were projected to be out of 
business (Shulman, 1990). Kalter estimates the number of dairy animals as well as dairy 
farms to decline by about 25-30 percent over the initial three years of bSTadoption. The 
most stress would be placed on the already financially distressed farms, which comprise 
about 31 percent of the family-sized farms in the United States. Moreover, the middle-sized 
farms, that are not yet financially distressed but deficient in farm management skills may also 
find their survival difficult. Tweeten (1991) also believes that the introduction of bST may 
cause up to a 15 percent decline in the number of dairy farms. 
Along with the decrease in farm and animal numbers, the approval and adoption of 
bST is also likely to accelerate the shift of dairy enterprises from the Northeast and Great 
Lakes states to the South and Southwest states (OTA, 1986). However, since some 
experimental studies have suggested that humidity stress may decrease the response rate to 
bST, the shift may not be as dramatic as expected. In addition, it may also be noted that even 
if the drug were kept off the market, the number of dairy farms is projected to decline by 
about 20.4 percent. Comstock (1990) argues that of the expected 23 to 46 percent decline in 
dairy farm numbers projected by other studies, only 15.9 to 25.6 percent can be attributed to 
bST alone. 
IV.8 Likely Adoption Rates 
Figure 4 depicts the diffusion process of a new technology. Adoption of a new 
technology depends upon a number of factors including knowledge about the technology, the 
level of technical know-how required for successfiil adoption, capital and labor requirements 
and the level of general awareness/education of farmers. Given that these factors would 
differ in some magnitude across different countries, the diffusion of any given technology 
would also differ across countries. Farmers in industrialized countries are relatively more 
educated, more aware of new advances in agricultural technology and have greater access to 
capital and information about latest developments. These characteristics result in relatively 
faster adoption of a new technology. It may be noted that not all farmers in the industrialized 
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Source: Adapted and revised from Sundquist, W. B. and J. J. Molnar (1991), "Emerging Biotechnologies: Impacts on 
Producers, Related Businesses and Rural Communities," in B.A. Baumgardtand M. A. Martin (cAs.) Agricultural Biotechnology: 
Issues and Choices, West Lafayette, IN: Purdue University Agricultural Experiment Station, 
Figure 4: Likely diffusion of new technology across different countries 
countries may be "innovators" or early adopters. Many small farmers act as "followers" and 
wait for the new technology to establish itself and observe its effects on innovators before 
deciding to adopt. Still others may not adopt unless forced by economic consequences. In 
case of a technology like bST, there may be some farmers who may never adopt it since there 
might always be some demand for "bST-frQe" milk. In developing countries, adoption rates 
will generally be much slower due to demographic and economic factors. Moreover, some 
capital-intensive technologies may never be adopted by some small farmers who comprise 
the majority of agricultural labor force in these countries. Therefore, it may be expected that 
the adoption of bST in case of India would be lower than in the U.S. 
For the U.S., many studies have calculated expected adoption rates based on the 
diffusion process of earlier technologies and the general level of awareness about bST. Kalter 
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and his associates (1985 and 1987) have suggested that the low cost of somatotropin, given 
its potential impacts on productivity, virtually ensured its "rapid and widespread" adoption 
once it was approved by the FDA. The studies estimate that 10 percent of the dairy farms, 
the "innovators", would be the first to adopt bST. They further predict that 80 to 90 percent 
of the dairy farms will adopt bST within three years of commercial availability. Bultena and 
Lasley (1990) also argue that, despite sporadic protests against the use of bST hy farmers and 
other socio-political groups, the technology would be rapidly adopted by the dairy farmers 
when released. Fallert et. al (1987) believe that up to 78 percent of the dairy farmers might 
adopt the technology by the tenth year of introduction. Their adoption rates are used for the 
United States in the empirical model in Section IV. 
IV.9 Animal Health 
Most studies have pointed out that increased milk production in response to 
exogenous bST would not have any long-term adverse effects on the animal health. 
Bioenergetic studies have demonstrated that AST-treated cows are not stressed (Bauman, 
1992). Bauman also points out that there are no adverse effects from bST treatment even in 
cases where management is of poor quality. It may be noted, however, that most studies have 
been conducted under highly controlled environments with very efficient management 
conditions. It can be argued that under a relatively less efficient management scenario, 
increased production could cause increased problems like mastitis in cows. Moreover, the 
average response to bST is reported to be lower in cows under heat stress in regions with high 
temperatures and relative humidity (Hartnell and Collier, 1989). The stress may also alter 
physiologic status in lactating dairy cows (Muller, 1992). However, the use of bST hy itself 
has not been found to affect heat tolerance in animals. 
Several studies have indicated that the use of exogenous bST may result in a decrease 
in pregnancy rate (proportion of cows becoming pregnant), although it does not alter the 
conception rate (services per conception) (Noakes, 1991; Ferguson and Skidmore, 1989; 
Phipps, 1989).® These studies have also indicated that the bST use increases the days open 
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(days from parturition to conception) by a few days. During the first few days of bST 
administration, the animals may also suffer metabolic disorders prior to the increase in 
voluntary intake. Although some authors have suggested catastrophic health effects like 
crippling lameness, milk fever, infertility, heat intolerance, sickness and even death, none of 
the scientific trials have supported these claims. Vicini et al. (1990) even conducted an acute 
toxicity study in which cows were given 30,000 mg of bST over a two week period ~ an 
amount equivalent to the recommended bST doses for four lactations ~ without any of the 
aforementioned adverse effects. 
As noted earlier, at this point, there have been no long-term studies examining the 
impacts of bST administration in cows across two or three generations. Nor are there any 
studies on the composition of milk from cows that have a genetic history of receiving 
exogenous bST. Such studies are important to analyze the potential adverse long-term 
impacts of bST on animal health as well as the composition of milk. 
IV.IO Animal Breeds 
The milk yield and persistency responses to the exogenously given bST have been 
observed in case of all the breeds examined in more than 1000 studies involving over 20,000 
dairy cows (Bauman, 1992). Although most of the experimental studies have been conducted 
with Holstein cows, the low-phenotypic production potential has been reported to respond 
better to exogenous bST than high yielding cows (Thomas et al., 1991; Leitch et al., 1990; 
Annexstad and Otterby, 1987 and Chalupa, 1987). Minor or no differences have been 
reported between genetically superior and inferior cows in case of feed intake, digestibility of 
feed, reproduction, maintenance requirements and efficiency by Annexstad and Otterby 
(1987). They also reported that low producers responded better to exogenous bST than high 
producers. Holsteins of all parities and other breeds like Ayrshires, British Friesians, 
Guernseys, Jerseys and Shorthorns have all shown response to bST treatment. The Indian 
It must be noted that Ferguson and Skidmore have reported that the increase in milk production was primarily responsible 
Tor the decrease in pregnancy rate was rather than the use of bST. 
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water buffalo breed, Murrah, has also responded well to the exogenous bST (Bauman, 1992). 
West at al. (1990) and Pell et al. (1988) also reported no differences between percent 
response to bST from Holstein and Jersey cows. 
It may be noted that the magnitude of response from cows from the same breeds and 
with similar milk yield potential need not be similar. Thomas et al. (1991) reported no 
correlation between the pre-treatment yields and the response level to exogenousely 
administered bST. They further reported that the phenotype potential for production was 
significant in explaining variation in response to treatment. 
IV.ll bST Doses 
Since bST can be quickly cleared from the blood stream by normal body mechanisms, 
bST supplements must be given every day (or through a prolonged release injection) in order 
to obtain consistently higher milk yields. Moreover, as indicated earlier, exogenous bST 
must be started approximately 90 days beyond the beginning of lactation to realize maximum 
response. 
The scientific experimental studies on the impacts of exogenous bST on milk 
production and other factors have used a wide range of bST doses ~ from 5 mg per day to 50 
mg per day. However, as Figure 3 (panel A) shows, the increasing doses of bST exhibit a 
diminishing marginal increase in the milk yields. Most researchers have concluded that the 
average bST dose will be about 30 mg per day. Bauman (1992) reports that the maximum 
milk response is achieved at a bST dose of about 30-40 mg per day. No fiirther increases are 
achievable even at doses severalfold higher. The F.D.A. has recommended a 14-day 
prolonged release dose of bST. 
IV.12 Veterinary Costs And Management 
The bST is manufactured and marketed by Monsanto Co. in the United States. In 
Canada, Monsanto and Eli Lilly have filed for manufacturing and marketing approval. Some 
other companies are also involved in other parts of the world. The cost of producing a single 
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injection of a daily dose of bST to the chemical firms is reported to be around 100. The 
current introductory market price of bST for the United States dairy producers until the end of 
August 1994 is $5.00 for a 14-day prolonged release dose. This amounts to a daily cost of 
about 360. The regular price of bSTis expected to be around $6.50 for the same dose, that is, 
a daily cost of 460. This ensures positive net returns to the farmers who use bST and realize 
production increases of above five percent.' Increase in calving interval with bST treatment 
are also expected to result in lower veterinary costs since most health problems and 
veterinary costs occur during the first 45 days postpartum (Bauman, 1992). 
Milk yield increases in response to exogenous bST are reported to be crucially 
dependent upon the quality of management and nutrition (Bauman, 1992,1989 and 1987; 
Muller, 1992; Chillard, 1989 and 1988; Peel et al., 1989). Kalter (1985) emphasizes that 
higher increases in productivity will only be realized in cases where farm management is 
superior. Studies by Bauman and associates also corroborate this viewpoint. Bauman 
considers the quality of management to be "the major factor" influencing the magnitude of 
milk response to bST (Figure 5). He identified several factors that are crucial in ensuring 
overall quality of management including the herd health program, milking practices nutrition 
program and environmental conditions. The relationship between the quality of management 
and the bST response, therefore, implies that dairy farmers with management practices that 
promote high production will benefit most from the use of bST. 
Although the information presented in this section shows that most scientific studies 
consider bST to be safe for dairy animals as well as for human consumption, many groups are 
opposed to the concept of genetic manipulation of food sources and artificial ingredients in 
food. Because of their potential impacts on a wide range of factors, some groups have been 
very vocal in their opposition to the development and introduction of biotechnologies such as 
bST for commercial use. Some consumer organizations have also decided to boycott the milk 
produced from Z»<Sr-treated cows. Diary farm organizations also lobbied the government to 
' In order to encourage dairy farmers to start using the hormone, the St. Louis-based manufacturer of bST, Monsanto, is 
offering to slash the price by more than 25 percent - to $5.00 for a two-week dose to the fanners who adopt the hormone 







Figure 5: Potential effects of the quality of management on milk 
response of dairy cows receiving bST 
stop the approval of bST. Researchers and manufacturers of bST point to a multitude of 
studies that have shown bST to be safe for animals and have shown no adverse effects on 
humans from consumption of milk from bST-Xxeated cows. Such groups have also pressured 
the Food and Drug Administration for early approval of bST for commercial use. These 
interactions of opponents and proponents of bST are further explored in the conceptual 
framework developed in the next section. 
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V. CONCEPTUAL FRAMEWORK 
The following conceptual framework is developed using the public choice approach 
to the determination of policy outcomes regarding the commercialization of technology 
where proponents and opponents of the bST actively lobby to gain political favors. The 
Nash-Coumot behavior is assumed on the part of agents engaging in political lobbying for 
their respective objectives in that the two groups are assumed to be oblivious of the extent 
and intensity of the efforts of the other group. 
Many studies have shovm that the number of U.S. dairy farms will likely decline 
substantially in the event of widespread adoption of bST (Cropp, 1986; Mix, 1987; Oxley et 
al. 1989). Some consumer groups, led by consumer advocates like Jeremy Rifkin and 
espoused by the probable plight of small dairy farmers as well as environmental concerns, 
have also taken a stand against it (Sauber, 1989). They argue that administering bST to cows 
constitutes inhumane treatment of cows, that it will displace farmers from already-distressed 
communities and that it would be harmful for the environment (Comstock, 1990). Some 
consumers have also expressed reservations about consuming milk coming from AST-treated 
cows due to concerns about safety of such milk. 
However, commercialization of bST is also expected to result in a substantial decline 
in milk prices (Marion and Wills, 1990), thus benefiting those consumers of milk and milk 
products who agree with the scientific findings that bST milk is safe for consumption. The 
manufacturers of bST also argue that not approving a safe product like bST might 
unfavorably affect the technical advancement in this field. In addition, the investment made 
by such companies in research and development of the technology would not be recovered if 
bST is not approved by the government. Moreover, since the administration of bST is 
considered to be cost effective and relatively less expensive, its widespread use in developing 
countries might be able to alleviate the nutritional deficiency problems in these countries. 
The probable impacts of approval or non-approval of bST for commercialization form 
the basis for political lobbying by interest groups on both sides, as depicted in Figure 6. 
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Figure 6: A conceptual framework of interactions between the opponents and 
proponents of bST and the government 
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Since development and adoption of bST in developed nations threatens the incomes of their 
farmers by deluging the already surplus supplies of dairy products in domestic markets, the 
pressure for blocking the approval of bST for commercial use has mounted from the farming 
lobbies in recent years. Many dairy farmers' associations pressurize government to prohibit 
the development and approval of bST. In fact, the investment in political lobbying by dairy 
farmers has been the most intensive of all farm groups. Between 1983 and 1992, these 
groups contributed over $10.48 million in donations to respective political representatives for 
various purposes including obtaining disapproval of bST (The Des Moines Register, February 
21, 1994). This constitutes over 20 percent of contributions made by all agriculture-related 
political organizations. At the same time, the bST manufacturers, based on their experimental 
results, have also lobbied for rapid and unrestricted adoption of bST. Consumer groups, on 
the other hand, are divided and have backed both these groups based on their perception of 
potential impacts of bST as discussed above. Therefore, overall, neutral behavior is assumed 
on the part of consumers except for providing support to either of these groups in their 
endeavor to achieve their respective objectives. 
Politicians are assumed to merely transmit the pressures of active groups in policy 
making, taking into account the benefits and costs on the differing segments of country for 
each policy outcome. However, the impacts of any outcome will not be limited to the 
national boundaries. Developing nations, lacking adequate resources and research facilities, 
depend on developed countries to provide the scientific and technological knowledge base 
which can be adopted in their ovm countries and that can be beneficial for the masses. 
This highlights yet another ethical dilemma in the direction of and investment in 
technological advancements pursued by the governments in developed countries. 
Disapproval of the commercialization of bST and restricting investment in research on the 
subject would invariably result in loss of a potential opportunity for less developed countries 
to acquire a means of upliftment and welfare of their peoples. On the other hand, inasmuch 
as the approval of bST would benefit less developed countries, this would invariably result in 
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loss of potential export markets for domestic dairy producers from industrialized countries. 
This on top of the compilation of yet further surpluses of dairy products domestically. 
The discussion also highlights the ongoing debate as to who should be the focus of the 
agricultural production activities in industrialized countries (Chaudhary et. al, 1993). Since 
most productive land and animals are confined to a few countries, most other countries 
depend upon these countries for cheap and adequate food supplies. In order to meet the ever 
growing global demand for food, farmers in industrialized countries, with the help of modem 
technology, constrain their land resources to get the maximum output. However, the modem 
agricultural practices followed in developed countries have also created many environmental 
threats such as soil erosion and chemical residues in water, food and soil. 
The main issue in the debate over environmental impacts of modem agriculture is 
whether agricultural producers in developed countries should restrict chemical use and 
produce just enough to feed their own populations or should they be also concerned about the 
food security of other poorer nations. Should the research and production facilities in 
developed countries be attuned to create opportunities for those in less developed countries or 
should the primary focus of these actions must still be the profits generated for the domestic 
producers? In other words, do the well-endowed countries need to the produce extra output 
today and thereby jeopardize the future productivity of their land? The issue is just as 
relevant in case of animal productivity. For example, many feel that since the U.S. is 
self-sufficient in dairy products, the government should not approve of bST even if it is 
proved safe for animals, human beings and the environment (The Des Moines Register, 
Febmary 20 and Febmary 27,1994). The ethical debate, however, also extends to whether 
research and development of such biotechnologies should be continued even if for the sake of 
exporting the technology to the Third World countries and improving their humanitarian and 
economic situation. 
The F.D.A. finally approved bST for use by U.S. dairy farmers on February 4,1994. 
Reacting to consumers' concems regarding safety of milk, some supermarket chains have 
since indicated that they will not carry milk from ^iST-treated cows. The leading dairy 
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company, Anderson-Erikson, Inc. of Des Moines, Iowa, has formally requested its raw milk 
suppliers to "refrain from using" bST on their herds (The Des Moines Register, February 19, 
1994). The company did acknowledge, however, that the F.D.A. and most major medical 
organizations have determined that the milk from cows given the genetically engineered 
hormone is safe.^ A prominent ice cream manufacturer (Ben & Jerry's) has also stated that it 
will not use milk from bST-txedAed cows in its products. 
Therefore, the overall demand for milk would depend crucially upon how consumers 
perceive the milk from 65r-treated cows. Although no media campaigns have been reported 
from India, the opponents and supporters of the dairy hormone have stormed the media in the 
United States in recent days. Ever since the F.D.A. armounced its decision to approve bST 
for commercial use, and even before that, both groups have been trying to influence milk 
drinkers in the U.S. Campaigns in the print and audiovisual media have intensified in recent 
days. Some opponents also staged milk dumpings just the day before the F.D.A. decision 
was made final. At present, most consumers are averse to milk from animals treated with 
AST because of their perceptions about genetic manipulation and artificial ingredients in food 
products. As an editorial in The Des Moines Register (February 13,1994) recently noted: 
[The] concept of genetic engineering and biotechnology still spooks many people, they 
shudder at the thought of artificial hormones in food - especially milk, as primary 
nourishment for children, milk holds a special mystique, doubtless coming from the almost 
sacred aura surrounding mother's milk. (p. CI) 
However, some studies have suggested that consumer perceptions may change over 
time as they learn more about bST (Fox, 1994). Therefore, it will be interesting to analyze 
the potential effects that the bST adoption may have on overall demand for milk over the next 
few years. Some long-term projections for demand for milk products have been made for the 
U.S. and Indian dairy sectors in the next section along with projected changes in production 
" In Tact, one dairy cooperative, Swiss Valley Forms of Davenport, Iowa, has been sued in federal court in Chicago by 
Monsanto Co. which manufactures and markets bST under the trade name Posilac^. Monsanto claims that the 
cooperative is falsely implying that its products arc safer than products made from milk produced by herds treated with 
bST (The Des Moines Register, February 19, 1994). 
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and prices of dairy products due to the availability of bST. The analysis provides results 
from a number of adoption and yield scenarios using the Basic Linked System (BLS) model 
of the International Institute for Applied Systems Analysis (IIASA). 
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VI. EMPIRICAL ANALYSIS 
To further explore this issue in empirical terms, the Basic Linked System (BLS) 
model was used to run selected bST adoption scenarios. The BLS is a system of linkable 
national agricultural policy models developed by the Food and Agricultural Program (FAP) 
of the International Institute of Applied Systems Analysis (IIASA). A brief description of the 
interactions modeled in the program is provided in Paper I, Section IV. 
VI.l Selected Scenarios 
For the empirical analysis in this paper, the United States and India were selected to 
compare the possible economic and social implication of bST availability for national 
economies across industrialized and developing countries. Six different adoption and yield 
increase scenarios are tested (Table 4). The first three scenarios (Al, A2 and A3), are set up 
to simulate impacts under different assumptions about availability of bST. The first model 
assumes that the technology is available only in the U.S. The second scenario assumes that 
while bST is approved for commercial use in India the U.S. does not allow its dairy farmers 
to use the technology. Scenario A3 assumes bST availability in all countries across the 
world. The model is set up to run for 20 years. bST is introduced at the beginning of the 
fourth year so as to allow the model to stabilize before introducing the productivity shock. 
Therefore, results are obtained for 17 years of bST availability. 
Table 4: Selected adoption and yield scenarios for the BLS runs 
Yield Response 







9% 9% Only U.S. Adopts 17 years 
9.00 9.00 Only India Adopts 17 years 
9.00 9.00 Ail Countries Adopt 17 years 
12.00 12.00 Only U.S. and India 10 years 
7.00 10.00 Only U.S. and India 10 years 
18.00 15.00 Only U.S. and India 10 years 
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It was indicated in Section IV that the response rates to exogenous bST may differ 
across industrialized and developed countries due to a number of reasons. Many studies have 
reported that lower yielding cows, such as those found in less developed countries, will 
probably show a higher percentage increase in milk yields when injected with bST as 
compared to higher yielding cows. However, increased need for better management and use 
of higher quality feed has also been reported (Marion and Wills, 1990), which, given the 
precarious management and feed situation in less developed countries, would imply smaller 
yield increases. Considering these offsetting impacts, therefore, three different yield increase 
assumptions are made in Scenarios B1-B3. Scenario B1 assumes that both countries may 
realize same increase in milk yields. Since dairy animals in India may not be as responsive as 
in the U.S. due to differences in the quality of management and feed inputs. Scenario B2 
assumes lower response rate for India. To capture the differences in response rate between 
high-yielding and low-yielding cows, the last scenario assumes that the Indian dairy sector 
may realize greater gains in productivity than the U.S. Scenarios B1-B3 are modeled under 
the assumption that bST is available for use only in the U.S. and India. These scenarios are 
set up for 13 years where results for projected changes in dairy sector variables are available 
for a 10-year period. 
The discussion about adoption rates in Section IV (Figure 4) indicated that the 
diffusion process for a new technology may not be similar across developing and 
industrialized countries. Adoption rates in case of developing countries might not be as high 
as in case of industrialized countries where farmers are more aware and where better 
information dissemination infrastructure exists. Therefore different adoption rates were 
specified for India and the U.S. Figure 7 describes these adoption scenarios. The rates of 
adoption for the U.S. are based on the findings of Fallert et al. (1987) and extended to a ten 
year period. Negligible changes are assumed in adoption rates beyond the tenth year of bST 
availability. Since there may always be some demand for "bST-fvse" milk, some farmers may 
never adopt the technology. Moreover, farmers who do adopt bST may not treat their entire 
herds with bST. Hence the adoption rates are specified for the initial ten years only. Due to 
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Figure 7: Adoption rate scenarios for India and the United States 
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data limitations, adoption rates for India were subjectively selected keeping in mind the 
demographical and geographical constraints. 
V.2 Results and Discussion 
Results from the first three scenarios are presented in Table 5. Given the base 
scenario (Appendix B: Table B.l), the overall milk production in the U.S. is expected to 
increase by as much as 12.29 percent by the year 2010 under Scenario Al (only U.S. adopts 
bST). In that case, the prices of dairy products in the U.S. are projected to fall by about 12 
percent, resulting in a 9.32 percent increase in the demand for diary products. In case the bST 
is available in India only (Scenario A2), all variables in the U.S. indicate a slightly negative 
trend over the years. However, the U.S. prices of dairy products are projected to witness the 
largest decline (17.16 percent) in case the bSTis adopted by all countries across the world 
(Scenario A3). The net exports of dairy products exhibit mostly negative trends under these 
scenarios. 
Dairy output and prices in India will likely go down slightly in case only the U.S. 
approves of bST. This is projected to result in only minimal improvements in domestic 
demand (0.17 percent) over the projection period. Under the two scenarios where bST is 
assumed to be available in India (Scenarios A2 and A3), the percentage changes in selected 
dairy sector variables are projected to be similar across. Dairy production would likely 
increase by about 5.40 percent, depressing the prices of dairy products by about 7.70 percent. 
This is projected to increase the demand for dairy products by over 5.35 percent. The net 
dairy sector exports of India show large variations over the years and probably reflect the 
projected variations in the absolute amounts under the base scenario. 
Results from the last three scenarios are presented in Table 6. Overall, the results are 
consistent with those presented above in that the changes in production reflect the 
assumptions made about the yield increases. For example, while in Scenario Al, a 9 percent 
yield increase was projected to increase the total U.S. dairy output by about 11.99 percent by 
the tenth year of introduction, a 12 percent increase in yields (Scenario Bl) is expected to 
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Table 5: Impacts of bST adoption in India and the U. S. across adoption scenarios 
(Percent Change from Base Scenario) 
Scenarios: 12 3 12 3 
Output of Dairy Products 
1994 0.00 2.90 2.90 3.44 -0.05 3.39 
1995 0.00 4.22 4.22 5.50 -0.54 5.06 
1996 0.02 4.65 4.65 7.86 -0.28 7.20 
1997 -0.06 4.63 4.65 9.32 -0.10 8.72 
1998 -0.05 4.73 4.76 10.14 0.06 9.77 
1999 0.02 4.81 4.82 10.51 0.02 10.21 
2000 0.01 4.93 4.91 10.72 -0.03 10.40 
2001 0.00 5.12 5.13 11.08 0.01 10.79 
2002 -0.02 5.45 5.47 11.70 0.001 11.45 
2003 -0.01 5.38 5.39 11.99 -0.07 11.71 
2004 -0.02 5.34 5.35 11.96 0.04 11.70 
2005 -0.02 5.30 5.31 11.99 -0.02 11.74 
2006 0.01 5.26 5.27 12.23 -0.02 11.95 
2007 -0.03 5.35 5.35 10.05 0.03 11.79 
2008 -0.04 5.35 5.39 12.24 -0.001 12.02 
2009 -0.01 5.27 5.24 12.18 -0.02 11.90 
2010 0.01 5.40 5.38 12.29 0.06 12.05 
Demandfor Dairy Products 
1994 -0.01 1.32 1.31 4.65 2.47 7.11 
1995 -0.04 3.10 3.09 3.84 -0.50 5.21 
1996 0.13 4.29 4.26 4.35 -1.53 3.98 
1997 0.13 4.71 4.71 5.29 -1.25 5.75 
1998 0.08 4.77 4.79 8.01 -0.11 9.21 
1999 0.11 4.72 4.73 9.57 0.15 10.90 
2000 0.12 4.78 4.77 8.90 -0.14 10.25 
2001 0.13 4.86 4.88 8.12 -0.05 9.82 
2002 0.09 5.11 5.11 8.34 0.46 10.51 
2003 0.12 5.36 5.36 10.16 -0.55 12.28 
2004 0.13 5.35 5.38 9.73 0.19 11.80 
2005 0.08 5.44 5.45 7.83 -0.01 10.00 
2006 0.11 5.17 5.20 10.36 -0.30 12.49 
2007 0.15 5.35 5.35 8.14 0.28 10.19 
2008 0.07 5.31 5.37 9.37 0.04 11.58 
2009 0.12 5.32 5.33 8.45 -0.34 10.56 
2010 0.17 5.33 5.37 9.32 0.18 11.40 
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Table 5 (contd.) 
India 
Scenarios: 1 2 3 
Retail Prices of Dairy Products 
1994 0.07 -2.09 -2.03 
1995 0.12 -4.61 -4.54 
1996 -0.08 -5.95 -5.88 
1997 -0.12 -6.31 -6.19 
1998 -0.07 -6.64 -6.48 
1999 0.01 -7.12 -6.90 
2000 -0.15 -7.20 -7.08 
2001 -0.02 -7.11 -7.14 
2002 0.06 -7.57 -7.35 
2003 -0.08 -7.62 -7.55 
2004 -0.08 -7.89 -7.80 
2005 0.09 -7.90 -7.77 
2006 -0.04 -7.74 -7.68 
2007 -0.02 -7.77 -7.74 
2008 0.06 -7.73 -7.41 
2009 -0.21 -8.03 -7.95 
2010 -0.09 -7.66 -7.70 


















-0.64 -75.50 -76.10 
-6.26 -145.10 -147.70 
-621.65 2064.00 2,218.70 
-601.77 -260.80 -180.10 
22.82 12.50 9.70 
8.11 -3.00 -2.50 
25.50 -25.60 -25.80 
984.23 -1999.60 -1906.10 
-24.45 79.10 84.00 
9.59 4.10 2.90 
-91.27 -0.50 -12.70 
10.53 21.60 21.50 
-26.57 27.60 23.60 
36.30 5.50 4.60 
-31.76 14.80 11.80 
19.50 12.20 18.20 
-32.26 17.10 6.00 
United States 
1 2 3 
-12.35 -10.32 -20.53 
-10.04 -6.42 -21.62 
-6.74 -3.87 -18.57 
-5.81 -1.06 -14.99 
-8.89 -0.86 -16.01 
-11.94 -1.04 -18.38 
-12.24 -0.50 -18.05 
-11.38 -0.43 -16.72 
-11.04 -1.68 -17.01 
-13.37 -0.11 -19.02 
-13.40 -0.88 -18.95 
-10.96 -0.73 -16.95 
-13.23 0.12 -18.81 
-10.94 -0.71 -16.58 
-11.68 -0.80 -17.61 
-10.67 0.16 -16.51 
-11.58 -0.37 -17.16 
-7.80 -152.74 -160.04 
36.22 3.49 36.80 
-37.59 -35.21 -28.63 
-42.70 -26.02 -19.17 
-52.45 -4.95 5.52 
-74.58 6.37 20.64 
-69.49 -4.31 7.12 
-61.96 -1.88 2.04 
-59.01 12.31 21.33 
-76.23 -18.98 0.04 
110.63 6.27 -7.21 
-55.39 0.21 5.15 
128.51 -13.97 -22.46 
-68.87 6.55 -4.48 
114.77 1.61 -17.31 
-81.61 -9.53 -20.09 
165.27 5.59 -57.92 
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Table 6: Impact of bST adoption on selected variables in India and United States 
under various yield scenarios 
(Perccnt Change from Base Scenario) 
India United States 
Scenarios: 4 5 6 4 5 6 
Milk Production 
1994 0.00 0.00 0.00 1.44 0.84 2.16 
1995 1.41 0.82 2.13 4.55 2,65 6,86 
1996 3.86 2.24 5.79 8.14 4,71 12,32 
1997 5.74 3.35 8.58 10.95 6,30 16,67 
1998 6.45 3.78 9.61 12.52 7,19 19,16 
1999 6.29 3.69 9.36 13.52 7.74 20.70 
2000 6.25 3.66 9,32 14.25 8.14 21,81 
2001 6.41 3.75 9.58 14.84 8.46 22.73 
2002 6.64 3.89 9.90 15.37 8.76 23,56 
2003 6.83 4.01 10.18 16.10 9.17 24,76 
Demandfor Dairy Products 
1994 0.08 0.05 0.08 0.23 0.13 0,27 
1995 0.36 0.24 0,51 0.93 0.61 1.32 
1996 1.67 0.99 2.49 2.09 1.29 3,06 
1997 3.68 2.12 5.55 3.05 1,81 4,48 
1998 5.41 3.14 8.18 3.49 2,05 5,20 
1999 6.32 3.69 9.49 3,66 2,17 5.46 
2000 6.45 3.78 9.67 3,73 2,20 5.58 
2001 6.45 3.74 9,71 3,79 2,19 5.73 
2002 6.59 3.83 9.93 3,87 2,22 5.88 
2003 6.74 3.92 10.15 3.95 2.27 6.01 
Prices of Dairy Products 
1994 -0,11 -0.07 -0,12 -0.59 -0.35 -0.63 
1995 -0.44 -0.30 -0,65 -2,66 -1.81 -3.69 
1996 -2.28 -1.34 -3,38 -6,33 -4.00 -9.03 
1997 -5.01 -2.96 -7,41 -9,30 -5.62 -13.38 
1998 -7.33 -4.36 -10,74 -10,64 -6.33 -15.58 
1999 -8.56 -5.18 -12,37 -11,09 -6.68 -16.27 
2000 
-8.74 -5.27 -12,61 -11,22 -6.75 -16.53 
2001 -8.90 -5.37 -12,82 -11,36 -6.65 -16.90 
2002 -9.07 -5.46 -13,09 -11,50 -6.65 -17.20 
2003 -9.31 -5.63 -13,42 -11,63 -6.75 -17.40 
Net Exports of Dairy Products 
1994 17.79 10.44 18,70 122,91 71.19 225.38 
1995 -130.21 -71.90 -199,10 173.35 93.89 248.37 
1996 -302.85 -173.13 -455,80 199,70 128.80 296.26 
1997 -559.35 -333.05 -825,80 211,96 122.28 321.46 
1998 -810.73 -508.30 -1,116,60 199,60 113.88 307.21 
1999 20.73 -0.80 89,30 185,40 103.07 286.82 
2000 70.95 40.37 121,50 170,32 96.71 261.44 
2001 13.85 1.98 37,20 159,12 90.61 243.16 
2002 
-0.06 -6.26 15.20 148,98 84.48 229.60 
2003 
-24.13 -26.70 1.20 145,01 81.81 224.10 
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increase output by about 16.1 percent and a 7 percent increase under Scenario B2 would 
cause only a 9.17 percent increase in production. In case the use of bST results in an 18 
percent increase in milk yields per cow, the total output in the U.S. is projected to increase by 
about 24.76 percent, bringing about a decline in milk prices of about 17.4 percent. 
Consequently, the demand for dairy products is also projected to increase by the greatest 
percentage (6.01) under that scenario. 
It may be noted, however, that the demand for milk and milk products is expected to 
increase by a greater magnitude in India as compared to the U.S. although there is a greater 
decline in prices in the U.S. case under all scenarios. This implies that the milk demand is 
relatively inelastic in U.S. while it is relatively elastic in India. Moreover, the demand in 
India is projected to increase by almost as much as the increase in the output. This again 
points out to the fact that the supply of dairy products is relatively insufficient to meet the 
current levels of demand in India. These results corroborate earlier findings that the 
elasticity of demand in the U.S. dairy sector is only around 0.30 while those in India is close 
to 1.0 (Tyers and Anderson, 1992; Mansur and Whally, 1984). 
Another interesting finding is that the price declines in the U.S. are expected to be the 
greatest in the first couple of years of bST availability (Scenarios A1-A3). Therefore, the 
main beneficiaries of the technology might be the early adopters with excellent management 
conditions. Many farms with poor quality of management might not be able to sustain the 
initial impact of drop in prices and be driven out of business. It is also projected that the 
decline in dairy prices in the U.S. might not sustain over a longer period. For example, under 
Scenarios A2 and A3, the prices are projected to decline by about 13.37 percent and 19.02 
percent by the tenth year of bST introduction. By the n"* year, the prices are projected to 
decline by only 11.58 and 17.16 percent, respectively, under these scenarios. This also 
indicates that it might take a while for the dairy sector to stabilize after the initial productivity 
shock introduced by the bST. Therefore, the results seem to suggest that any studies on the 
projected impacts of bST adoption should be done over a longer time period. 
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The results also suggest that the introduction of bST in the U.S. would further 
accentuate the problem of surplus milk products, thus driving down the incomes of dairy 
producers further. However, the beneficiaries, among the U.S. dairy sector, would invariably 
be the bST manufacturers as well as the early adopters of the technology. Consumers would 
also gain from lower milk and dairy product prices. Nonetheless, the net societal gain or loss 
would be hard to estimate at this time since there are no studies on the long-term effects of 
the technologies on animal health as well as on consumers of bST-treated milk and on the 
ecosystem as a whole. 
In the case of India, however, the increased production and lower milk prices can be 
expected to increase the nutritional intake, thus resulting in improved nutritional well-being 
of the masses. The dietary patterns in India are predominantly vegetarian in that about 94 
percent of total daily calorie intake per capita is derived from vegetable products and only 6 
percent comes from animal products (FAO, 1991). The calories from milk constitute a 
substantial portion (71 percent) of the total calorie intake from animal products. In case of 
protein intake also, more than 73 percent of the daily supply of protein comes from milk 
alone. 
However, the overall availability of milk is not as abundant as it is in the U.S. Under 
such a scenario, an increase in the supply of milk, along with a decline in the milk prices, 
would be expected to make measurable improvements in the nutritional intake. In order to 
evaluate the effects of bST on the nutritional intake of people in India, a 9 percent yield 
increase scenario was formulated where bST is assumed to be available in India. The results 
are reported in Table 7 for the 17 years of bST availability. Table reports the changes in 
calorie and protein intake of people due to the introduction of bST across five rural and five 
urban income classes. 
It is projected that overall the nutritional intake will improve slightly in terms of both 
calorie intake and protein intake per capita per day. However, the results evidently reveal 
that most of these gains will occur to urban poor and rural people with sufficient purchasing 
power. For example, the calorie intake among urban people with incomes less than Rs. 216 
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Table 7: Class-wise distribution of welfare effects of bST in India' 
(Percent Change from Base Scenario) 
Y E A R  R U R < 2 1 6  R U R < 3 3 6  R U R < 5 1 6  R U R < 9 0 0  R U R > 9 0 0  U R B < 2 1 6  U R B < 3 3 6  U R B < 5 1 6  U R B < 9 0 0  O R B > 9 0 0  
2  Calorie Intake 
1 9 9 4  - . 0 0 3 2 7  - . 0 0 3 4 8  - . 0 0 3 3 3  . 0 0 0 8 9  -  . 0 0 1 3 1  . 0 0 1 5 1  . 0 0 1 1 2  . 0 0 0 1 9  . 0 0 0 6 5  -  . 0 0 1 5 8  
1 9 9 5  . 0 1 2 8 4  . 0 0 0 1 7  - . 0 0 1 2 7  - . 0 2 9 6 1  - . 0 1 6 1 8  . 0 8 1 1 5  . 0 7 3 4 6  . 0 6 3 6 9  . 0 5 9 8 4  . 0 4 5 3 3  
1 9 9 6  - . 1 2 5 8 6  - . 0 8 0 7 4  - . 0 4 8 6 7  . 0 8 3 3 5  . 0 6 0 5 7  - . 1 3 3 5 0  - . 1 1 2 0 8  - . 0 7 6 6 4  - . 0 4 5 0 0  - . 0 1 2 8 5  
1 9 9 7  . 0 1 7 3 2  . 0 3 0 6 8  - . 0 2 3 4 8  - . 0 3 8 0 1  - . 0 1 4 0 1  . 1 1 3 3 5  . 0 8 7 1 0  . 0 6 4 0 0  . 0 5 6 4 8  . 0 5 5 4 8  
1 9 9 8  . 1 1 5 5 5  . 0 9 5 0 6  . 0 6 1 6 1  - . 0 9 2 8 8  - . 0 1 9 7 6  . 1 9 6 2 9  . 1 6 2 4 0  . 1 3 6 4 0  . 1 1 0 3 1  . 1 1 5 1 5  
1 9 9 9  - . 0 4 9 1 3  - . 0 6 7 4 6  - . 0 0 1 6 9  . 0 1 9 3 4  . 0 3 6 1 0  - . 0 7 5 5 1  - . 0 5 5 7 9  - . 0 1 9 6 2  - . 0 0 1 3 7  . 0 2 8 9 9  
2 0 0 0  . 0 8 4 8 3  . 0 3 5 2 9  . 0 4 1 9 3  - . 0 4 1 7 1  - . 0 0 0 9 7  . 0 6 5 3 0  . 0 5 1 8 3  . 0 5 3 9 4  . 0 5 2 2 8  . 0 6 3 9 3  
2 0 0 1  - . 0 5 9 4 3  - . 0 8 4 9 3  - . 0 1 9 9 6  . 0 1 2 7 6  . 0 2 3 8 4  - . 0 3 7 7 8  - . 0 2 5 0 2  - . 0 0 1 0 1  . 0 1 8 9 2  . 0 2 5 2 2  
2 0 0 2  - . 0 5 3 2 6  - . 0 4 4 9 8  - . 0 2 1 9 0  . 0 1 5 5 7  . 0 4 7 7 0  . 0 2 1 5 3  . 0 1 8 7 4  . 0 3 2 8 8  . 0 4 7 9 2  . 0 6 4 4 6  
2 0 0 3  . 0 1 0 2 6  . 0 0 7 3 8  - . 0 0 0 3 0  - . 0 1 6 2 6  . 0 2 8 8 4  . 0 2 9 4 5  . 0 2 0 2 1  . 0 2 8 6 2  . 0 3 4 3 4  . 0 5 9 6 7  
2 0 0 4  . 0 3 7 6 1  . 0 1 1 8 5  . 0 0 6 4 5  - . 0 2 3 6 6  . 0 0 4 9 6  . 0 6 2 8 1  . 0 4 1 3 1  . 0 3 4 5 6  . 0 3 2 3 0  . 0 4 0 3 7  
2 0 0 5  . 0 2 3 4 8  . 0 1 0 6 9  . 0 1 8 7 1  . 0 0 9 4 1  . 0 2 5 4 3  . 0 6 6 9 2  . 0 4 1 1 8  . 0 3 6 1 9  . 0 3 6 1 5  . 0 3 9 8 2  
2 0 0 6  - . 0 9 5 9 4  - . 0 8 5 6 9  - . 0 4 8 3 5  . 0 0 8 9 2  . 0 3 8 9 5  - . 0 2 6 1 1  -  . 0 1 2 2 5  . 0 1 5 8 1  . 0 3 9 1 7  . 0 6 0 3 8  
2 0 0 7  . 0 1 4 2 6  . 0 1 0 1 1  - . 0 0 3 1 6  - . 0 2 1 4 6  . 0 1 2 3 2  - . 0 0 4 3 1  -  . 0 0 7 0 2  . 0 0 0 9 4  . 0 0 7 2 0  . 0 3 1 8 5  
2 0 0 8  - . 0 0 1 0 6  -  . 0 2 4 3 8  - . 0 3 3 2 8  - . 0 4 1 6 4  . 0 0 8 9 0  . 0 9 6 5 5  . 0 7 1 5 6  . 0 6 7 3 2  . 0 7 8 1 1  . 0 8 8 0 2  
2 0 0 9  . 0 9 6 5 5  . 0 7 4 3 6  . 0 4 8 3 5  . 0 1 3 7 2  . 0 4 2 9 0  . 1 3 3 2 1  . 0 7 2 6 0  . 0 4 7 3 7  . 0 3 4 3 1  . 0 4 0 0 7  
2010 , 0 1 0 1 1  - . 0 1 4 2 6  . 0 0 1 9 6  . 0 1 2 2 5  . 0 2 3 4 6  . 0 4 6 1 5  . 0 2 4 6 0  . 0 1 6 2 6  . 0 1 3 9 2  . 0 0 7 8 9  
2  Protein Intake 
1 9 9 4  - . 0 0 4 5 0  - . 0 0 5 1 0  - . 0 0 4 7 4  - . 0 0 1 1 6  - . 0 0 2 4 2  - . 0 0 0 8 5  -  . 0 0 1 0 9  - . 0 0 2 0 1  - . 0 0 2 2 8  - . 0 0 3 4 4  
1 9 9 5  . 0 0 4 5 5  - . 0 1 0 5 5  - . 0 1 0 7 0  - . 0 4 0 0 4  - . 0 2 1 5 3  . 0 6 5 1 1  . 0 5 6 3 2  . 0 4 4 2 1  . 0 3 3 3 6  . 0 2 4 7 8  
1 9 9 6  - . 1 1 4 2 6  - , 0 6 6 3 4  - . 0 3 5 3 1  . 0 9 7 6 2  . 0 6 3 4 8  - . 1 1 1 2 0  - . 0 9 1 4 7  - . 0 5 3 3 1  - . 0 1 6 0 2  . 0 0 6 6 2  
1 9 9 7  . 0 1 5 8 8  . 0 3 3 7 3  - . 0 1 8 9 2  - . 0 2 8 2 7  - . 0 0 6 9 9  . 1 1 4 3 7  . 0 8 5 0 2  . 0 6 3 4 7  . 0 5 8 0 2  . 0 5 5 2 3  
1 9 9 8  . 1 1 5 2 4  . 0 9 6 2 4  . 0 6 3 4 7  - . 0 8 3 0 7  - . 0 1 2 8 1  . 1 9 6 4 6  . 1 5 8 3 9  . 1 2 7 7 1  . 0 9 9 2 5  . 0 9 9 2 4  
1 9 9 9  - . 0 3 3 4 8  - . 0 5 4 7 6  . 0 1 0 0 4  . 0 3 5 1 6  . 0 4 3 0 3  - . 0 5 4 3 9  - . 0 3 3 8 2  . 0 0 0 6 2  . 0 2 1 7 5  . 0 4 0 5 6  
2 0 0 0  . 0 8 9 9 7  . 0 3 6 3 7  . 0 4 5 1 9  - . 0 3 3 2 8  . 0 0 3 9 6  . 0 6 6 2 7  . 0 5 7 8 4  . 0 5 9 4 7  . 0 5 9 7 1  . 0 6 4 9 9  
2 0 0 1  - . 0 5 6 4 9  - . 0 8 8 3 7  - . 0 2 0 3 6  . 0 1 3 6 4  . 0 2 1 1 6  - . 0 4 1 1 5  - . 0 2 4 3 4  . 0 0 1 1 4  . 0 2 1 5 2  . 0 2 6 2 1  
2 0 0 2  - . 0 4 8 4 5  - . 0 4 0 3 2  - . 0 1 7 0 7  . 0 2 2 9 3  . 0 4 6 4 4  . 0 2 8 7 1  . 0 2 3 0 5  . 0 3 5 3 8  . 0 4 8 2 2  . 0 5 9 0 3  
2 0 0 3  . 0 1 8 0 4  . 0 1 6 1 4  . 0 0 9 0 9  - . 0 0 1 4 8  . 0 3 5 0 4  . 0 4 1 4 8  . 0 3 2 4 5  . 0 4 0 8 3  . 0 4 9 7 8  . 0 6 6 3 9  
2 0 0 4  . 0 4 3 4 5  . 0 1 6 7 4  . 0 1 2 6 5  - . 0 1 2 4 0  . 0 1 1 3 8  . 0 6 9 0 6  . 0 4 9 3 3  . 0 4 3 1 9  . 0 4 4 4 3  . 0 4 6 7 9  
2 0 0 5  . 0 2 8 5 5  . 0 1 7 3 1  . 0 2 5 4 0  . 0 2 0 5 2  . 0 3 0 3 5  . 0 7 7 0 4  . 0 4 8 7 5  . 0 4 2 0 9  . 0 4 2 7 9  . 0 4 1 6 6  
2 0 0 6  - . 0 8 8 4 7  - . 0 7 8 5 6  - . 0 4 0 3 8  . 0 2 0 6 2  . 0 4 1 5 4  - . 0 1 4 7 8  - . 0 0 3 2 7  . 0 2 3 9 2  . 0 4 6 6 9  . 0 6 0 5 9  
2 0 0 7  . 0 2 0 0 0  . 0 1 4 9 5  . 0 0 4 0 7  - . 0 0 9 8 2  . 0 1 8 2 9  . 0 0 1 2 1  . 0 0 3 2 8  . 0 1 4 6 7  . 0 2 7 3 3  . 0 4 5 3 3  
2 0 0 8  - . 0 0 2 6 3  - . 0 3 0 2 8  - . 0 3 7 0 0  - . 0 4 3 1 1  . 0 0 4 8 2  . 0 8 7 1 4  . 0 6 3 1 5  . 0 5 7 6 3  . 0 6 3 8 7  . 0 7 1 5 2  
2 0 0 9  . 1 0 8 1 0  . 0 9 2 4 7  . 0 6 6 1 0  . 0 4 1 0 3  . 0 5 7 9 9  . 1 5 8 3 4  . 0 9 4 2 9  . 0 6 8 0 7  . 0 6 1 6 7  . 0 5 7 4 7  
2 0 1 0  . 0 1 9 3 8  - . 0 0 2 5 3  . 0 1 4 4 7  . 0 3 1 5 6  . 0 3 4 5 7  . 0 6 3 4 6  . 0 4 0 4 9  . 0 3 3 1 5  . 0 3 6 8 5  . 0 2 5 7 6  
RUR denotes rural population; URB denotes urban population. Distributions are according to income level. For 
example, RUR<336 implies rural households with equivalent income at least Rs. 216 but less than Rs. 336. 
Calorie intake is in kcal per caput per day. Protein intake is in grams per caput per day. 
is projected to increase by about 0.046 percent; for people with equivalent incomes between 
Rs. 216 and Rs. 336 by 0.025 percent; for those with incomes greater than Rs. 336 but less 
than Rs. 516 by 0.016; for people in the income bracket of Rs. 516 and Rs. 900 by about 
0.014 percent; and for people with equivalent incomes more than Rs. 900 by about 0.008 
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percent.' In the rural sector, however, it would be the people in the upper class that will 
realize the maximum gains in calorie intake. The results are similar for protein intake. 
However, it may be noted that the level of calorie and protein intake differs greatly among 
these groups. For example, while an average urbanite with incomes less than Rs. 216 is 
expected to receive only 1060 calories per day in the year 2010, people in the highest income 
bracket are expected to receive about 3065 calories per day (Appendix B: Table B.l). 
The question that remains to be answered, however, is essentially whether the gains 
from the technology enjoyed by the people in countries like India and by the dairy consumers 
all over the world would be sufficient enough to offset the losses to the dairy farmers of 
developed countries like the U.S. That is, would there be net gain or loss for the human 
population as a whole? And how would that gain or loss compare with the effects the new 
agricultural biotechnologies would have on the ecological balance? These questions can only 
be answered through a systematic and comprehensive long-term study of the impacts of 
emerging agricultural biotechnologies like the bST. The present study makes a small first 
step in that direction. 
At present, there are no studies that have carried on bST experimentation across many 
generations of cows or that have studied the long-term effects on human beings of consuming 
milk from ftSr-treated cows. In the absence of such studies, it would be difficult to measure 
probable long-term effects of bST treatment on animal health and their reproductive traits as 
is desired by some critics. Moreover, there also exists a need to evaluate the long-term 
effects of experiments involving genetic manipulation on the environment and the eco-system 
as a whole. Therefore, although the bST is considered to be safe for animals and human 
consumption in the short-term, it may be hard to persuade the opponents of such technologies 
without extensive studies of its long-term effects. 
The equivalent income indicates the income level at base year prices needed to provide the consumer with the same utility 
as generated by current income at current prices. 
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VII. SUMMARY 
Many emerging agricultural biotechnologies have been characteristically different 
than earlier agricultural innovations in their specificity, rapid speed of development and 
potential economic and welfare impacts on populations and ecosystems. A particular 
biotechnology that has received worldwide attention is the development of genetically 
engineered bovine Somatotropin (bST). bST is a growth hormone that is shown to increase 
milk yield in treated dairy animals under field conditions. In this paper, an attempt is made 
to provide a comparative analysis of potential impacts of bST adoption across selected 
industrialized and developing countries. The countries selected for the analysis are the 
United States and India. A brief description of the structure of dairy sectors in these 
countries is provided in Section II. 
The study provides an extensive review of various scientific and ethical studies on 
different aspects of this emerging agricultural technology in Sections III and IV. Based upon 
the review of literature and campaigns in popular media by the opponents and proponents of 
bST, a conceptual framework is developed in Section V which highlights the interactions 
among the opponents and proponents of the technology and the policy makers. The model, 
based on the theory of public choice, highlights that the policy outcomes in industrialized 
countries regarding the approval or non-approval of an emerging technology may also have 
profound significance for developing countries. 
The Basic Linked System model developed by the International Institute for Applied 
Systems Analysis is used in Section VI to empirically evaluate the impacts of bST adoption 
on selected dairy sector variables in the United States and India under a number of adoption 
and yield increase scenarios. It is projected that in case the use of bST results in an 18 
percent increase in milk yields per cow, the total output in the U.S. would increase by about 
24.76 percent, bringing about a decline in milk prices of about 17.4 percent which, in turn is 
expected to increase the demand for dairy products by about 6.01 percent. It is found that the 
demand for milk and milk products is expected to increase by a greater magnitude in India as 
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compared to the U.S. although there is a greater decline in prices in the U.S. under all 
scenarios. Moreover, the demand in India is projected to increase by almost as much as the 
increase in the output. The results corroborate earlier findings that the demand for dairy 
products is relatively inelastic in the U.S. while is close to 1.0 in India. 
It is also projected that the price declines in the U.S. will be the greatest in the first 
couple of years of bST availability. Therefore, the main beneficiaries of the technology 
might be the early adopters with excellent management conditions. Many farms with poor 
quality of management might not be able to sustain the initial impact of drop in prices and be 
driven out of business. It is projected that the decline in dairy prices in the U.S. might not 
sustain over a longer period. 
Results indicate that the availability of bST might also be beneficial in improving the 
nutritional intake of people in India. It is projected that the per capita calorie intake as well 
as the per capita protein intake will likely increase with the introduction of bST. However, it 
is noted that the distribution of gains in nutritional intake may not be similar across various 
income stratums. The gains are also expected be distributed unevenly across rural and urban 
populations with urban poor most benefiting firom the introduction of the technology. 
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PRODUCTIVITY IMPACTS OF HERD HEALTH MANAGEMENT PRACTICES: 
CASE OF PARASITE CONTROL IN SWINE 
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I. INTRODUCTION 
Economic losses ~ increased cost and/or decreased revenue ~ associated with disease 
outbreaks or parasites in swine are significant (Kliebenstein et al., 1988; Miller and 
Kliebenstein, 1985; and Oyekole, 1985). Knowledge of economic implications of disease 
presence is crucial in making hog production health management decisions. The adverse 
economic and production effects of internal and external parasitism in swine are 
well-recognized. Average daily gain decreases of 5-15% from mange infestations have 
been reported by several researchers. Similarly, internal parasitism has been demonstrated to 
cause substantial economic losses without precipitating significant clinical disease or death of 
affected swine. These insidious losses cost millions of dollars to the United States and world 
swine industry each year. 
This study evaluates the economic impacts of Injectible Ivermectin compound 
(Ivomec'), a parasite control, on reproduction performance, swine average daily weight gains 
and feed efficiency. On-farm data were collected at the Applegate Farms in Iowa, U.S.A. 
during the period 1988-1990. The two-year field trial was conducted to evaluate the 
efficiency of Ivomec in reducing the economic and reproductive losses in the breeding 
animals and grow-finish swine in a commercial herd. The study contrasts the farrowing 
performance of sows as well as grow-finish performance of market pigs across treatment and 
control groups. Specifically, the two main objectives of the study were: 
1. To demonstrate effects, under typical commercial swine production 
conditions, on economically important production traits of an Ivermectin 
injection in females and in grow-finish swine when compared with the current 
herd parasite control program. 
2. To compare effects of two different treatment strategies of Ivermectin on 
breeding herd and grow-finish swine. 
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II. MATERIALS AND METHODS 
11.1 The Layout 
The experiment was conducted at Applegate Farms, Iowa, over a two year period --
1988-1990. The premises contained four separate yet similar grower facilities and one 
finisher (see Appendix I). Upon weaning, each group was moved to one of the four 
nursery/grower facilities available at the farm with all-in, all-out pig flow. The groups were 
then transferred to finishing facilities after approximately 8-10 weeks. Grower and finisher 
facilities maintained separate feeding bins for the group as a whole, thus making it infeasible 
to record feed intake for individual pigs. Figure 1 describes the layout of the swine facilities. 
11.2 Experimental Design 
To accomplish the first objective listed above, the first year experiment was designed 
to compare the existing internal and external parasite control program for the commercial 
production unit with an Ivomec program consisting of one dose provided for the breeding 
herd and one dose provided for the grow-finish swine. The second year experiment was 
designed to compare production response in breeding and grow-finish swine with two 
different Ivomec treatment regimens (second objective). 
During both years, pigs were equally divided into control and treatment groups. The 
progeny of each farrowing group was maintained: control dams begot control progeny and 
treatment dams yielded treatment progeny. Twelve pig groups in year one and eight groups 
in year two were available for final analysis with complete grov^^h and feed records. Half of 
these groups were control in each year, while the rest were treatment. 
Control groups for year one received the regular parasite control treatment used at the 
farm while Ivomec treatments in both years and for the control groups of the second year was 
a 1% Injectible solution administered subcutaneously at the rate of 300mcg/kg animal body 
weight (Figures 2 and 3). All boars were treated quarterly. The timing and frequency of 
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Figure 2: First year's experimental design for Ivomec trial 
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_ 1 dose 2 weeks pre-farrowing_ 
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prior to Tarrowing 
1 treatment at 3-4 
weeks of age 
1 treatment at 3-4 
weeks of age 
> Weaning Weight ^ Weaning 
- 24 days Average Weaning Age 24 days 
Average Number of Days in Grower 
1 trcatmentat 125 
to 140 lbs. 
Transfer to finishing 
C[^]Finishing[2^ 
Transfer to finishing 
^ Transfer Weight ^ 




Treatment Pigs Control Pigs 
Breeding Herd 
Growers 
Gl, G2, G3, G4 
Growers 
G1,G2, 03,04 
Figure 3: Second year's experimental design for Ivomec trial 
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Year 1: Control: Current parasite control program in use at the farm (no 
Ivermectin): Breeding herd received Atgard C (Dichlorvos) in feed for 3 days 
and Prolate® spray at 7-14 days prefarrowing. Gro^f-finish pigs received 
Safegard (Fenbendazole) in feed for 3 days when moved to nursery at 3-4 
weeks of age. The average weaning age was 24 days for control and treatment 
pigs. 
Treatment: Sows were treated with one dose of Ivermectin 7-10 days 
before farrowing. Grow-finish pigs were treated when moved to nursery at 
3-4 weeks of age. 
Year 2: Control: Breeding herd and grow-finish pigs were treated with 
Ivermectin at the same rate and time as the treatment group in year 1. 
Treatment: Breeding herd received Ivermectin treatments at two 
weeks before breeding and again at 7-10 days prior to farrowing. Grow-finish 
pigs were treated once when moved to nursery at 3-4 weeks postfarrowing and 
again when moved to finishers at approximately 125-140 lbs. of weight. 
II.3 Statistical Analysis 
The data set for each year were subjected to standard statistical analytic techniques. 
For reproduction information a two-tailed /-test was used to verify statistical significance of 
differences observed between treatment and control groups. 
The grow-finish analysis includes comparisons based on treatment received and 
grower facilities the pigs were in during the grower phase. Moreover, since air temperatures 
during the finishing phase have been shown to influence pig performance (Hahn, 1990), 
groups were also divided and analyzed according to season of birth. Spring groups included 
pigs farrowed from mid-March to early June; summer groups from early June to 
mid-September; fall groups from mid-September to late November; and winter groups from 
late November to mid-March. 
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Each pig represented an observation point for average daily gain information during 
each grovvth segment: grower, finisher, and overall grow-finish. The results for average daily 
gains provide comparisons across treatments, across growing facilities and across seasons. 
However, feed efficiency data were limited to a single observation for each group eating at a 
common feeder located between pens. Thus, animals from two pens represent a group. 
Although feed efficiency comparisons are also made across treatments, seasons and growing 
facilities, the lack of data did not allow for statistical significance tests. 
To test the impact of various independent variables on pig average daily weight gain, 
three non-nested multiple regression models are fitted. Regression analysis is also performed 
separately for treatment and control groups to determine the relative significance of 
explanatory variables in the overall average daily gains for each of these groups. Influence 
on average daily gains in grower and finishing facilities of various factors is also determined 
through regressions. These influences are also demonstrated through graphical trend 
analysis. Several qualitative variables are also used in the regression analysis to identify the 
importance of factors such as seasons, treatment, and growing facilities in weight gains. 
II.4 Cost-Benefit Analysis 
Using the group-wise data, a cost-benefit analysis is also performed across treatment 
and control groups to determine, in monetary terms, the average profit (loss) per pig 
associated with the treatment. Average prices for feed and live hogs etc. prevalent during the 
period are used in the analysis. Results are available for first year only. 
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III. RESULTS AND DISCUSSION 
III.l Reproductive-Breeding Herd 
Using two-tailed /-tests, means for variables listed in Table 1, Section A, were tested 
for statistically significant relationships (PR>F of 0.10 or less) among treatment and control 
groups. Means for treatment sow groups for year one indicate trends (though not statistically 
significant) toward increased number bom alive and number weaned, and decreased number 
mummified and weaning weight. In year two, the increased frequency of Ivomec treatment 
(treatment group) trended toward decreased number bom alive and weaned but treatment 
sows produced fewer mummified piglets at birth (0.05 vs. 0.18). This improvement was 
highly significant in spite of the fact that the treatment sows were significantly older than the 
control sows. The weaning weight as well as adjusted weaning weight tended to be lower for 
pigs from treated sows. In both years, the percentage of pigs surviving through the weaning 
period tended to be higher for control groups than treatment groups. 
IIL2 Grow-Finish: Average Daily Gains 
The results for the grow-fmish phase are based on the analysis of data from twelve pig 
groups in the first year and eight groups in the second year. During each year, half the 
groups were treated with Ivomec while the rest received standard parasite control available at 
the farm. 
III. 2.1 Treatment-wise Comparisons 
Overall average daily gain (ADG) was statistically improved for all treatment groups 
in the grower phase in both years (Table 1, Section B). However, control pigs fared better in 
the finishing phase for the first year of the experiment, thus achieving statistically 
significantly higher average daily gains for the overall grow-fmish phase. During the second 
year, the performance of treatment pigs was significantly better in terms of average daily 
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Table 1: Summary of farrowing and grow-finish performance 
Year 1 Year 2 
Parameter Treatment Control Treatment Control 
A. Means of Reproductive Data 
No. Bom Alive 
No. Mummified 
No. Weaned 
Wean Weight (lbs.) 
Adjusted Wean Weight (lbs.) 





























1.13 1.02* 1.08 
1.48 1.70 1.49 




Note: One asterisk denotes that the mean of that group is statistically significantly different than the 
mean of the corresponding group at 1% level while two asterisks imply the difference at 5% level. 
gains in the grower as well as overall phases of production. These differences were 
statistically significant at 1% and 5% level, respectively. 
7/7.2.2 ADG Trends 
Graphical trend analysis were performed for the first year groups and are presented in 
Figures 4 and 5. Figure 4 reveals that weaning weights and grower average daily gains were 
positively correlated. On an average, the pigs with higher weaning weights gained at a faster 
rate in the grower. That is, the lower the weaning weight, the lower the grower ADG. This 
trend was more accentuated in case of control groups, as demonstrated by the steeper slope of 
the control trend line. Moreover, although the pigs in treatment groups were weaned at lower 
weights on an average, the ADG in grower was visibly higher for treatment groups as 
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Note: Datapoints represent average values for respective pig groups in the first year of trials. 
Figure 4: Influence of weaning weight on average daily gain in grower 
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Figure 5: Influence of weaning weight on overall average daily gain 
Comparison of Control and Treatment Groups: Year 1 Trial 
18.5 
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This trend for control and treatment groups was reversed when weaning weights were 
plotted against the overall ADG (Figure 5). Although the average daily gain in the overall 
grow-finish phase was, in general, also positively correlated with weaning weights, pigs in 
the control groups showed higher overall ADG than the pigs with similar weaning weights in 
the treatment groups. The trend shows that the overall weight gains per day were projected to 
be similar for pigs weaned at 18.5 lbs. in either group. The control pigs below 18.5 lbs. of 
weaning weight consistently outperformed the treatment pigs. However, the analysis is not 
conclusive since no groups contained pigs weaned at 18.5 lbs. or heavier. 
III.2.3 Housing Facility-wise ADG Comparisons 
At weaning, groups were moved to and housed in four separate but similar grower 
facilities. However, the results indicate significant differences in the performance of pigs 
housed in different facilities. During the first year, groups housed in Growers 2 and 3 
outperformed those from Growers 1 and 4 in terms of overall ADGs (Figure 6). In the 
grower phase, groups in Grower 2 did the best while those in Grower 3 performed the worst. 
It is worth noting that all groups in Grower 3 were control groups while all groups in Grower 
4 were treatment groups. As is evidently clear from the figure, while Grower 3 pigs lagged 
behind pigs from other growers in the growing phase, they outperformed all others in the 
finisher as well as overall production phases. This might, in part, explain some of the poor 
performance of all control groups in grower phase and excellent performance in the overall 
grow-fmish comparisons, as shown in Table 1, section B. 
In the second year of the trial, significant differences were found in the performance 
of pigs in Grower 1 than those housed in the three other facilities (Figure 7). Once again, the 
pigs housed in grower unit 3 underperformed during the grower phase but performed better 
than all other groups in the finisher phase, thus outperforming pigs from other housing 
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Figure 6: Grower facility comparisons of average daily gains: Year 1 
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Figure 7: Grower facility comparisons of average daily gains: Year 2 
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111.2.4 Season-wiseADG Comparisons 
Figures 8 and 9 report the season-wise comparisons of average daily gains. Results 
for year one show that groups weaned during the winter season had the best overall weight 
gains while fall groups fared best in the grower phase and summer weaned groups fared best 
in the finishing phase. Pigs weaned during the spring fared the poorest in both years. 
However, in year two, the summer pigs outperformed all other groups in overall average 
daily gains. The intertemporal comparisons, therefore, provide ambiguous results regarding 
the influence of seasonality on the performance of grow-finish swine. The results for year 
two, nonetheless, support earlier finding that the best growth rates for finishing hogs occur at 
55-66° F(l). 
III.3 Feed Efficiency Comparisons 
Feed efficiency (feed consumed per pound of weight gain) comparisons were 
constrained for lack of data on individual pigs and the statistical significance of differences in 
feed efficiency performance could not be determined due to low number of observations. 
Nonetheless, the first year results (Table 2) showed numerically superior feed efficiency for 
treatment groups in the grower and overall phases (2.04 and 3.28 lbs., respectively) than the 
control groups (2.20 and 3.30 lbs.). However, the second year control groups reported better 
feed efficiency figures in all the three phases of production as compared to treatment groups 
with an overall feed efficiency of 2.80 lbs. 
Table 2: Feed Efficiency Comparisons 
Year 1 Year 2 




2.04 2.2 2.21 2.15 
3.91 3.88 3.16 3.08 
3.28 3.30 2.89 2.80 
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Figure 9: Season-wise comparisons of average daily gains: Year 2 
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II1.4 Regression Results 
Multiple linear regression analysis was performed to determine the influence of 
various explanatory variables on the average daily gain of pigs in the overall grow-finish 
phase. The explanatory variables used in the regression analysis are defined in Table 3. 
Three non-nested multiple regression models were specified to determine these impacts on 
overall daily weight gains (WMADG) for all groups in each of the two years of the trial 
(Tables 4 and 5). Several qualitative variables are used to analyze the effects of housing 
facilities and seasonality on the average daily gains. Keeping the grower facility 4 as the 
reference category, the three dummies used to determine the differences in grower facilities 
were GFACl, GFAC2 and OF ACS. SPRING, SUMMER and FALL variables represent 
seasonal differences with winter as the reference category. Effects of Ivomec treatment are 
captured through the variable TREAT. 
All variables, except the dummy variable used for the spring season, were statistically 
significant at 1 or 5% levels in at least one of the models. Results presented in Table 4 show 
that weaning-to-market average daily gains were significantly negatively correlated with the 
weaning weights. This reiterates the results of Figure 2 which shows lower rate of 
weaning-to-marketing weight gain for control pigs as compared to treatment groups. This 
also becomes clear from the fact that although control pigs were about 13 % heavier, on an 
average, than treatment ones at weaning, their marketing weights were only marginally 
higher (0.005 %) than treatment pigs. 
The results also show that the number of days in grower and finisher facilities (Table 
4, Model (1) and Table 5, Model (2)) as well as in overall grow-finish phase (Table 4, 
Models (2) and (3)) were significantly negatively correlated with the overall ADG. This is 
consistent with the results presented in Table 1, section B, which show poorer performance 
by treatment pigs as compared to control pigs in the overall ADG, and the fact that treatment 
pigs, on an average, stayed longer in the housing facilities (159 days vs. 149 days for 
control). All the three housing facilities, GFACl-GFAC3, contributed positively to the 
overall weight gains as compared to the Grower 4, as was also reported in Figure 3. 
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Table 3: Definitions of variables used in regression analysis 
Variable Definition Units 
WWT Weaning weight lbs. 
TWT Transfer weight lbs. 
MWT Marketing weight lbs. 
GNOD Number of days in grower # 
FNOD Number of days in finisher # 
MWNOD Weaning-to-mariceting number of days # 
GWG Average daily gain in grower lbs. 
FWG Average daily gain in finisher lbs. 
GFACl = 1 if pig group weaned to Grower 1,0 otherwise 
-
GFAC2 =1 if pig group weaned to Grower 2, 0 otherwise 
-
GFAC3 = 1 if pig group weaned to Grower 3,0 otherwise 
-
SPRING =1 if group bom in spring, 0 otherwise 
-
SUMMER = 1 if group bom in spring, 0 otherwise 
-
FALL =1 if group bom in spring, 0 otherwise 
-
TREAT =1 if group received Ivomec treatment, 0 otherwise 
-
The treatment variable was statistically significant at 1% level in model specifications 
(2) and (3) for the first year. In the second year analysis, the treatment of pigs with Ivomec 
was shown to be significantly positively correlated with their overall weight gain in Models 
(1) and (3). The results from seasonal dummies show that summer and fall groups were 
statistically significantly different than the winter groups while spring groups contributed 
lower, although insignificant, ADG (negative correlation) relative to winter groups. Overall, 
the seasonality and housing facility results of these regression models corroborate findings of 
average daily gains analysis given in Table 1 (Section B) and Figures 6 and 8. The variables 
GWG and FWG both had the expected positive sign. 
Models (4) and (5) in both tables regress average daily gains in grower and finisher 
facilities, respectively. The impact of weaning weight on grower ADG was found to be 
significantly positive while weaning weight negatively impacted the finisher ADG for the 
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Table 4: Factors affecting the average daily gains in a typical swine herd: Year 1 trial 
Dependent Variable 
Independent Variables 
Weaning to Market ADG Grower ADG Finisher ADG 


























































































































Degrees of Freedom 805 803 801 804 804 
Adjusted R^ 0.56 0.61 0.69 0.37 0.25 
Notes; I. Figures in parentliesis represent t-stalistics. 
2 • •• »»» indicate statistically significant at 1%, 5%, and 10% level, respectively. 
3. There were no treatment groups in Grower 3 and no control groups in Grower 4. 
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Degrees of Freedom 1,180 1,179 1,184 1,181 1,181 
Adjusted R' 0.46 0.47 0.84 0.21 0.13 
Notes: I. Figures in parenthesis represent t-statistics. 
2. indicate statistically signineant at 1% and 5% level, respectively. 
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first year trial. The findings are consistent with the results reported earlier (Table 1, Panel B) 
that treatment groups outperformed control groups in grower phase but fell behind control 
groups in the finishing phase. For the second year, the treatment is found to be positively 
correlated with both grower and finisher weight gains, albeit the coefficients are not 
statistically significant. Among grower facilities, groups assigned to growers 1 and 2 showed 
significantly positive correlation with grower ADG in year 1 but negative (although 
statistically not significantly different from zero) correlation with finisher ADG. Groups 
farrowed in spring season contributed negatively (at 1% level of significance) to the grower 
ADG and positively (at 10% level) to the finisher ADG. 
Overall, the regression results were very promising in that relatively high values (up 
to 0.84) were obtained for the adjusted coefficient of determination (R^) indicating that most 
of the variation in overall average daily gains was accounted for by the explanatory variables 
included in the analysis. The for explaining variations in the grower and finisher weight 
gains were, however, lower than those for weaning to market average daily gains. 
III.5 Cost-Benefit Analysis 
A cost-benefit analysis was performed for the first year of the trial to determine the 
monetary profits accruing from the use of Ivermectin. The results presented in Table 6 show 
that average revenue per pig was lower for treatment groups ($117.88) as compared to the 
control groups ($118.41). However, the treatment groups demonstrated better feed efficiency 
than the control (see Table 2). The treatment pigs consumed an average of 13.93 lbs. less 
feed than control groups in the finisher phase, although their feed consumption was slightly 
higher than control groups in the grower phase. This feed efficiency transformed into a net 
savings of $2.04 for the treatment pigs, compared to the control groups, in terms total costs. 
Note that the total costs also include the cost of Ivermectin injection at $0.09 per pig for the 
treatment groups. This cost saving resulted in $1.51 additional net revenues for each 
treatment pig as compared to the control pigs. The total additional benefits from using 
Ivermectin, thus, turn out to be $670.44 for the treatment groups. 
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Table 6: Cost-<benefit analysis of the grow-finish phase: Year 1 trial 
Treatment Control 
1. Production Analysis 
Number of Pigs Weaned 462 432 
Number of Pigs Marlceted 444 420 
Deatii Loss; 
Number 18 12 
Pcrcent 3.90 3.78 
Average Daily Gain Per Pig (lbs.) 
Grower 1.13 1.02 
Finisher 1.48 1.70 
Overall 1.31 1.39 
Average Marl<eting Weigiit Per Pig (lbs.) 222 223 
Total Marketing Weight (lbs.) 98568 93660 
2. Revenue Annlv.sis 
Price Live Hogs/cwt ($) 53.1 53.1 
Total Revenue ($) 52339.61 49733.46 
Average Revenue Per Pig ($) 117.88 118.41 
Additional Revenue Per Pig for Treatment Pigs ($) -0.53 
-
3. Co.st Annlvsis 
A. Grower 
Number of Pigs Weaned 462 432 
Total Feed Consumed (lbs.) 83710.60 78214.66 
Feed Consumed Per Pig 181.19 181.05 
Additional Feed Consumed Over Control (lbs.) 0.14 
-
Grower Feed Costs ($/lbs.) 0.07 0.07 
Feed Costs Per Pig ($) 12.32 12.31 
B. Finisher 
Number of Pigs Marketed 444 420 
Total Feed Consumed (lbs.) 299208.1 298545.1 
Feed Consumed Per Pig (lbs.) 673.89 710.82 
Additional Feed Consumed Over Control (lbs.) -36.93 
-
Finisher Feed Costs ($/lbs.) 0.06 0.06 
Feed Costs Per Pig ($) 39.09 41.23 
Total Feed Costs Per Pig ($) 51.41 53.54 
Veterinary Costs Per Pig (Ivermectin® lcc/801bs@$0.47/cc) 0.09 
-
Total Costs ($) 23087.05 22634.23 
Total Costs Per Pig ($) 51.49 53.54 
Additional Costs Per Pig for Treatment Pigs ($) -2.04 
-
4. Net Revenue 
Net Revenue ($) 29252.56 27099.25 
Additional Net Revenue for Treatment Pig ($) 2153.31 -




This study shows the results of an experiment designed to determine the economic 
and reproductive impacts of a parasite control in swine, Ivomec, The experiment was 
conducted over a two-year period with two different doses of Ivermectin injection to facilitate 
comparison between control (no Ivermectin) and treatment (one dose of Ivermectin) groups, 
as well as between the two levels of Ivomec doses. The results for sow performance analysis 
showed significant decrease in the number of pigs mummified as well as pig weaning 
weights in case of the treatment sows. In grow-fmish herd, treatment groups fared 
significantly better in grower phase in both years while control groups did better overall 
during the first year. The grower facility comparisons showed improved performance for 
pigs assigned to grower 3 in both years while winter groups and summer groups 
outperformed all others in seasonal comparison for the first and second years, respectively. 
The regression analysis showed negative influence on the overall grow-finish average 
daily gains of the number of days in grower and finisher facilities and weaning weights. 
Qualitative variables were used to determine the significant differences in the performance 
due to grower facility, season of birth and treatment received. The results showed 
significantly positive correlation with grower facilities and summer and fall seasons. Grower 
ADG was found to be positively correlated with weaning weight and treatment while finisher 
ADG was also positively correlated with weaning and transfer weights but was negatively 
correlated with treatment in the first year. The regression results were quite encouraging in 
that the explanatory power of all the models was considerably high, explaining 46% to 84% 
of the variations in overall ADG of all groups. 
The cost-benefit analysis of the performance of treatment and control groups shows 
the additional benefits accruing from the use of Ivermectin. Although the gross revenues for 
treatment groups fell slightly below that for control groups, the savings in the feed 
consumption translated into a net benefit of $ 1.51 for each treatment pig over and above that 
for each control pig, on an average, for the first year. 
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GENERAL CONCLUSIONS 
General Summaries and Conclusions 
Paper I in this study attempts to analyze the potential economic impacts of bST 
adoption across selected OECD countries. The dairy sector protectionistic policies are also 
analyzed, providing an overview of the current policies and highlighting some prominent 
patterns of protection across these countries. The analysis is conducted as an illustration of 
what Rausser and Foster have termed as the political economic resource transaction policies 
(PERTs) and political economic-seeking transfer policies (PESTs). 
National efforts towards research and development in the biotechnology area are a 
prime example of PERT policies. Such efforts are expected to increase productivity in the 
agricultural sector and, thus, expand the size of the economic pie by increasing total wealth in 
the society. However, given a relatively inelastic demand for agricultural products in OECD 
countries, any increase in productivity may be expected to decrease the overall revenues of 
agricultural producers. Due to such adverse impacts of PERT policies, many farmers may 
organize to obstruct the implementation of these policies and increase their demand for 
assistance in case these policies are approved. As a result, the government may try to 
accommodate the increased demand for assistance by protecting domestic producers from 
international competition. The policies designed to protect farmers by raising trade barriers 
or providing direct subsidies, then, would be an illustration of PEST policies. 
The results from the OLS and PCSTS multiple regression models indicate that the 
dairy producer protection levels across these countries are positively correlated with the GNP 
per capita. The more prosperous the country, the higher the incomes of consumers, and 
consequently, the lesser the consumer resistance to protection awarded to dairy producers. 
This finding is also substantiated by the negative relationship found between Engel 
coefficients and protection levels. The more affluent the consumers, the lower the share of 
food in household consumption expenditures, and the lower the impact of food prices on the 
consumption stream. The results explain, in part, the findings of the analytical overview of 
Section II which show that, on average, the OECD dairy producers receive about $1,266 per 
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cow in subsidies. The findings corroborate Gardner's hypothesis that consumers in richer 
countries acquiesce to farm programs more easily. 
The protection levels are also shown to be negatively correlated with the share of 
agricultural sector in the GDP and labor force. The results support the group-size theories 
advanced by Olson and Becker that the relatively smaller groups are able to successfully 
lobby the government to obtain protection. The price elasticities of demand and supply are 
also found to be negatively correlated with protection levels. Results from the Probit model 
indicate that the Engel coefficients and the level of per capita income exert the most influence 
on the probability that dairy farmers in a particular country may receive relatively higher 
levels of protection. 
The theoretical model developed in Section III explicitly takes into account a political 
resource constraint by which farmers are assumed to lobby the government in order to obtain 
a ban on the commercial introduction of bST, which is seen as likely to reduce the dairy farm 
incomes as well as number of dairy farms across these countries. The model also provides an 
ex-post view where bST is commercially available. The productivity impacts of bST are 
captured via incorporating a yield enhancement factor in the dairy production function. It is 
shown that the optimal level of bST use would be negatively related to the level of bST 
response and positively related to the impact of adoption rate on total output. It may be 
concluded that the critical decision that the dairy farmers face would be the level of output 
desired. Then the level of bSTuse and herd adoption rates would be adjusted so as to achieve 
the desired total output. Results indicate that dairy farmers who adopt the technology would 
likely cover their entire herds with bST while the bST dose would be limited to control the 
overall output. This may also indicate the efforts on the part of dairy farmers to ensure 
reasonable prices for their output amid increasing output. The findings imply that early 
adopters of the technology would be the main beneficiaries. The results of the theoretical 
model are also tested empirically where the Basic Linked System model of the International 
Institute for Applied Systems Analysis (IIASA) is used to determine projected changes in 
selected dairy sector variables due to the availability of bST across OECD countries. 
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The results are tested and compared for a number of technology adoption and trade 
policy scenarios. It is projected that introduction of bST under all scenarios would depress 
domestic and world prices and encourage demand for dairy products. However, given the 
relatively inelastic demand for dairy products in most OECD countries, the increase in 
demand is rather restrictive and less than the increases projected in the output of dairy 
products. This would suggest fijrther compilation of surpluses of dairy products across these 
countries. Increases in U.S. dairy output are projected to be greatest under the scenario where 
bST is approved for commercial use in the U.S. only. Outputs in all other countries are 
expected to decline in this case. The second biggest gains in productivity for the U.S. 
producers are projected for the scenario where only NAFTA countries adopt the technology 
while other countries do not. Dairy output in Canada and Mexico is found to be the highest 
under this scenario. In the case where the U.S. would not allow its dairy farmers to use bST, 
the biggest beneficiary would be the E.G. where the output is projected to grow by more than 
8.30 percent in case of a 15 percent production response to bST. On the other hand, the 
Japanese dairy sector would realize the greatest productivity increase under the scenario 
where E.G. farmers are prohibited from using bST. The dairy outputs in Australia and New 
Zealand are projected to decline slightly in all scenarios. 
Demand for dairy products in the U.S. would increase by the greatest amount if bST 
was approved in all countries. This follows the projections for the greatest decline in the 
U.S. dairy prices: when all countries use bST. Increase in demand for other countries is 
projected to be very slight as compared to the U.S. Dairy prices in all countries are shown to 
be lowest under the scenario where all countries approve bST for commercial use. Under the 
trade restriction scenarios, the world market prices are expected to decline by the largest 
percentage when all countries adopt bST. Results from the yield increase scenarios indicate 
more pronounced impacts of bST adoption for higher production response rates. 
The results also suggest that bST adoption with free-trade in dairy products would 
result in greater increases in world output (6.15 percent) than would be the case under trade 
restriction scenarios. Free-trade is also projected to depress domestic prices in the U.S. by a 
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much wider margin (45.63 percent). However, the dairy output in the U.S. under current 
protectionistic policies is projected to increase by twice as much as would be the case under 
the free-trade scenario. The results have added implications for the theorized behavior of 
farmers to attempt to control the overall supply in order to be able to maintain dairy prices 
within a reasonable range. 
Paper II provides an extensive review of various scientific and ethical studies on 
different aspects of this emerging agricultural technology in Sections III and IV. Based upon 
the review of literature and campaigns in popular media by the opponents and proponents of 
bST, a conceptual framework is developed in Section V which highlights the interactions 
among the opponents and proponents of the technology and the policy makers. The model, 
based on the theory of public choice, highlights that the policy outcomes in industrialized 
countries regarding the approval or non-approval of an emerging technology may also have 
profound significance for developing countries. 
The Basic Linked System model is used in Section VI to empirically evaluate the 
impacts of bST adoption on selected dairy sector variables in the United States and India 
under a number of adoption and yield increase scenarios. It is projected that in case the use 
of bST results in an 18 percent increase in milk yields per cow, the total output in the U.S. 
would increase by about 24.76 percent. This is expected to bring about a decline in milk 
prices of about 17.4 percent which, in turn, is expected to increase the demand for dairy 
products by about 6.01 percent. It is found that the demand for milk and milk products is 
expected to increase by a greater magnitude in India as compared to the U.S. although there is 
a greater decline in prices in the U.S. under all scenarios. Moreover, the demand in India is 
projected to increase by almost as much as the increase in the output. The results corroborate 
findings of earlier studies that the demand for dairy products is relatively inelastic in the U.S. 
while is close to 1.0 in India. 
It is also projected that the price declines in the U.S. will be the greatest in the first 
couple of years of bST availability. Therefore, the main beneficiaries of the technology 
might be the early adopters with excellent management conditions. Many farms with poor 
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quality of management might not be able to sustain the initial impact of drop in prices and be 
driven out of business. It is projected that the large initial decline in dairy prices in the U.S. 
might not sustain over a longer period. 
Results indicate that the availability of bST might also be beneficial in improving the 
nutritional intake of people in India. It is projected that the per capita calorie intake as well 
as the per capita protein intake will likely increase with the introduction of bST. However, it 
is noted that the distribution of gains in nutritional intake may not be similar across various 
income stratums. The gains are also expected be distributed unevenly across rural and urban 
populations with urban poor most benefiting from the introduction of the technology. 
Paper III shows the results of an experiment designed to determine the economic and 
reproductive impacts of a parasite control in swine, Ivomec. The experiment was conducted 
over a two-year period with two different doses of Ivermectin injection to facilitate 
comparison between control (no Ivermectin) and treatment (one dose of Ivermectin) groups, 
as well as between the two levels of Ivomec doses. The results for sow performance analysis 
showed significant decrease in the number of pigs mummified as well as pig weaning 
weights in case of the treatment sows. In grow-finish herd, treatment groups fared 
significantly better in grower phase in both years while control groups did better overall 
during the first year. The grower facility comparisons showed improved performance for 
pigs assigned to grower 3 in both years while winter groups and summer groups 
outperformed all others in seasonal comparison for the first and second years, respectively. 
The regression analysis showed negative influence on the overall grow-fmish average 
daily gains of the number of days in grower and finisher facilities and weaning weights. 
Qualitative variables were used to determine the significant differences in the performance 
due to grower facility, season of birth and treatment received. The results showed a positive 
correlation with grower facilities and summer and fall seasons. Grower ADG was found to 
be positively correlated with weaning weight and treatment while finisher ADG was also 
positively correlated with weaning and transfer weights but was negatively correlated with 
treatment. The regression results were quite encouraging in that the explanatory power of all 
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the models was considerably high, ranging from 46 to 84 percent for all treatment and control 
groups. 
The cost-benefit analysis of the performance of treatment and control groups shows 
the additional benefits accruing from the use of Ivermectin. Although the gross revenues for 
treatment groups fell slightly below that for control groups, the savings in the feed 
consumption translated into a net benefit of $1.51 for each treatment pig over and above that 
for each control pig, on an average. 
Main Implications 
The overall findings of the study indicate some important implications for the 
individual countries as well as the international trade policy forums such as the GATT. For 
most OECD countries, the increase in milk yields resulting from the introduction of bST 
poses serious problems as it adds to the existing surplus in dairy products. Since milk and 
milk products require relatively expensive cold storage facilities for preservation over a 
longer period, the initial spurt in output would increase the demand for such facilities, 
resulting in higher prices for per unit storage in the short-run. In the longer-run, additional 
facilities will need to be created since the total output is projected to continue to increase 
even though some dairy farmers might cease production. Moreover, countries such as the 
U.S. and the E.C. might resort to export subsidies in order to dispose of their surpluses. 
Although such policies did not seem to benefit dairy producers and exporters when these 
were introduced in the mid-1980s, these may not be ruled out amid rapid gains in production 
brought about by the use of bST. 
The respective governments would also need to reappraise their domestic dairy 
policies in the wake of increasing production and decreasing numbers of animals and dairy 
farms. Most OECD countries have high levels of dairy sector protection rates. Demands for 
such protection would likely increase as a result of decreasing prices and increasing 
surpluses. The domestic support price levels for dairy products would need to be reevaluated 
in the light of the overall objectives of the national dairy policies. The critical factors for 
182 
national governments would likely be the overall level of output desired and investment in 
the rehabilitation of dislocated dairy farmers. The domestic production incentive policies 
will need to be adjusted to take into account the increased yields per cow as well as the lower 
number of farmers. 
The study also indicates that countries with forage-based dairy production systems, 
like the New Zealand, which are not fully compatible with the use of bST would be adversely 
affected by the widespread adoption of this technology. Such countries may require costly 
changes in the management and production practices to capture the full benefits of this 
technology. 
The recent advances in trade liberalization in OECD countries also have important 
implications for countries that prohibit adoption of emerging technologies for social, 
economic or environmental reasons. Since such changes are likely to continue as the recent 
GATT agreement envisions, countries that unilaterally ban the use of bST (while other 
countries approve of it) may find themselves at a considerable disadvantage. Now that the 
United States has approved the use of bST by its dairy farmers, it may pose a threat to other 
exporting countries like the EC. These countries may likely witness increased pressure to 
allow the use of bST in order to maintain their market share and competitiveness. 
The findings also suggest that increased cooperation between the industrialized and 
developing countries is essential for ensuring widespread adoption and distribution of 
benefits of new technologies. Since technologies like the bST are somewhat scale neutral 
and no large initial capital outlays are required, such technologies may provide the solution 
to the increasing malnourishment in many poor countries. 
The study suggests that consumer perceptions regarding the milk from 65r-treated 
cows may not likely sustain over long-term as they become more aware of the process and 
impacts of bST treatment. The study provides an extensive review of scientific studies 
covering a number of aspects the knowledge about which would be critical in forming an 
informed opinion about this emerging biotechnology. The facts about the bST, coupled with 
the declining milk prices, would eventually stand to benefit most consumers of milk and milk 
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products. The decline in milk prices may also be expected to increase the profitability of 
many other products that use milk as a main ingredient, such as milk candies, and may also 
result in lower prices of such products over time. 
Finally, since the demand for food is expected to increase at an unprecedented rate 
due to rapid growth in population, the consideration of food production from a global 
perspective would will become of even greater importance in the future. In that case, the 
low-input-high-output technologies like the bST would be of prime importance for the future. 
Directions for Future Research 
The present study represents a comprehensive attempt to analyze the economic and 
welfare impacts of bST introduction across countries. Nonetheless, some extensions would 
certainly be helpful to increase our understanding of the complex interactions among the 
political economy characteristics, bioteclinological innovations and the international trade in 
the world dairy sector. In the recent years, the dairy sector has witnessed substantial changes 
toward a freer trade environment. It seems like an obvious first step, therefore, to examine 
the impacts of bST adoption under various trade policy scenarios. Moreover, from the 
viewpoint of an individual country, the analysis of impacts under a number of alternative 
trade and protection policies may also be very informative. Finally, it would also be 
interesting to analyze the process of policy formulation so as to develop an integrated model 




Brief Description Of Appendix-A Tables 
This appendix contains some additional information regarding Paper 1. Table A.l reports 
the sources and definitions of explanatory variables used in the regression analysis the reports for 
which are presented in the text Tables I.7-I.9. It may be noted, however, that not all the variables 
reported in Table A.l have been directly reported in the results. Some variables were used to 
form another variable while some of them were used to convert the amounts in domestic 
cur rency  to  a  common cur rency  un i t ,  namely ,  the  U.S .  do l la r .  For  example .  Exchange  Ra te  (E)  
variable was only used in the conversion process. Moreover, many of the variables were used in 
the trial runs but were dropped from the analysis since these did not seem to significantly affect 
the protection levels. For example, number of farm workers (NUMBER) was used as a proxy for 
group size but was later dropped in favor of the share of agriculture in the labor force {LABOR). 
Tables A.2-A.12 contain descriptive trend information for some important dairy sector 
variables for all OECD countries. Each table contains information for an individual country. 
The information is compiled from USDA (1993), PS&D View, 1992. Table A. 13 shows the 
declining trends in non-fat dry milk consumption in OECD countries over the years 1988-1993. 
The data are obtained from USDA (1993), Dairy, Livestock and Poultry: World Dairy Situation, 
FAS, Circular Series: FD 1-93. 
Policy-wise expenditures of OECD and some other countries on dairy sector policies 
during 1987 and 1990 are provided in Table A. 14. The information is extrapolated from OECD 
(1992), Agricultural Policies, Markets and Trade: Monitoring and Outlook, 1992; and USDA 
(1990), Estimates of Producer and Consumer Subsidy Equivalents: Government Intervention ion 
Agriculture, 1982-87, Statistical Bulletin No. 803. The amounts in domestic currency units were 
converted into U.S. dollars using the exchange rate information from International Monetary 
Fund, International Financial Statistics for the relevant periods. 
Table A. 15 is divided into two parts. Table A. 15a provides descriptive statistics 
regarding the explanatory variables used in the PROBIT estimation in Section II.3.3. The table 
lists the mean, variance, standard deviations and minimum and maximum values for each of 
these variables. Table A. 15b reports the transformation of PROBIT estimation coefficients in 
order to obtain the marginal coefficients. The transformation is done using the QUATTRO® 
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PRO for Windows spreadsheet software. The marginal coefficients are obtained using the 
formula: 
P = P 
PIIOIIIT 
e-. (Pmwr-*)' 
is the where p is the resultant coefficient that can be interpreted as marginal impact; 
estimated coefficient from PROBIT estimation and x is the respective explanatory variable. 
Table A. 16 provides the absolute results from the base scenario of the BLS simulation. 
Results are presented for each country for the dairy sector only. Tables A.17-A-A.26 provide the 
detailed results for Scenarios Al-El and A3-E3 not reported in the text. These tables report the 
percentage change in selected dairy sector variables in comparison to the values in the base 











Output of dairy products 
Supply (production plus ending stocks of last year) minus demand; 
that is, the net exports 
Total domestic disappearance (human consumption plus feed use 
plus industrial use, seed use and waste) 
Human consumption 
Feed use 
Industrial use plus seed use + waste 
Level of ending stocks 
Equilibrium price at retail level which is equal to the (equilibrium) 
raw material plus the (equilibrium) value of processing, 
distribution and marketing of the corresponding commodity. All 
retail prices are normalized using the raw material consumer price 
of the non-agricultural commodity. 
Equilibrium consumer price at raw material level. All these prices 
are normalized using the consumer raw material price of the 
nonagricultural commodity. 
Self-sufficiency ratio: Production divided by demand (excluding 
ending stocks. 
It may be noted that the detailed results for Scenarios A2-E2 reported in the text do not 
include the descriptive distribution of demand and the self-sufficiency ratios. In addition, the 
results provided in the text are for the projected relative changes in retail prices only. 
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Table A.l: Definitions, units and sources of explanatory variables 
Variable Acronym Used Units Source' 
Total Milk Output PRODUCN 1000 Metric Tons PS&D 
Total Milk Consumption CONSUMPN 1000 Metric Tons PS&D 
Cow Numbers COIVS 1000 Heads PS&D/OECD 
Net Exports of Milk NEXPORT 1000 Metric Tons PS&D 
Exchange Rate E Domestic Currency per U.S. $ IFS 
Consumer Price Index CPINDEX 1985=100 IFS 
Wholesale Price Index WPISDEX 1985=100 IFS 
Total Exports of All Commodities EXPORT Domestic Currency (Millions) IFS 
Total Imports of All Commodities IMPORT Domestic Currency (Millions) IFS 
Trade Balance BALANCE U.S. $ (Millions) IFS 
Private Consumption of All Goods CONSUMAU Domestic Currency (Millions) IFS 
Gross Domestic Product GDP Domestic Currency (Millions) IFS 
Gross Domestic Product at 1985 Prices GDP85 Domestic Currency (Millions) IFS 
Gross National Product GNP Domestic Currency (Millions) IFS 
Population POPN Millions IFS and WDR 
Gross National Product per Capita GNPPC U.S.$ WDR 
Gross Domestic Product per Capita GDPPC U.S.S Computed 
Value Added in Agriculture VADDAG U.S. $ (Millions) WDR 
Value Added in Manufacturing VADDMAN U.S. $ (Millions) WDR 
Share of Agriculture in GDP FARM % WDR 
Share of Industry in GDP INDUSTRY % WDR 
Share of Agriculture in GDP Relative to Industry RELATIVE GDPAO/GDPIN Computed 
Share of Manufacturing in GDP MANUFAC % WDR 
Share of Services in GDP SERVICE % WDR 
Working Population WORKING % WDR 
Share of Agriculture in Labor Force AGLABOR % WDR 
Number of Farm Workers NUMBER Millions Computed 
Share of Industry in Labor Force INDLABOR % WDR 
Share of Agriculture in Labor Force Relative to Industry RELABOR LFAG/LFIND Computed 
Share of Food in Household Consumption Expenditure ENGEL % WDR 
Total Calorie Intake per Capita per Day CALORIE Calories FAO 
Total Protein Intake per Capita per Day PROTEIN Amount FAO 
Protein Intake From Milk PROTMILK % FAO 
Pricc Elasticity of Milk Demand E Number T&A 
Price Elasticity of Milk Supply e,. Number T&A 
Trend Variable TREND Time Period (Years) -
Japan Dummy DUMMYl =I If Japan, 0 othenvise Created 
EFTA Dummy DUMMY2 =1 if EFTA country, 0 otherwise Created 
IFS: International Monetary Fund, International Financial Statistics, various issues; WDR: World Dank, fforld 
Development Report, various issues; FAO: Food and Agricultural Organization, Food Balance Sheets: Averages 
l98'i-86\ PS&D: Webb, Alan and Karl Gudmunds, PStSD View '91, and PS&D View '92, Economic Research Division, 
United States Department of Agriculture, November 1992, Washington, D.C.; T&A; Tycrs, R. and K. Anderson, (1992), 
Disarray in World Food Markets: A Quantitative Assessment, Cambridge: Press Syndicate of the Utiiversity of 
Cambridge; OECD: The Organization for Economic Co-operation and Development (1992), Agricultural Policy, 
Markets and Trade: Monitoring and Outlook, 1992, 
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Table A.2: Dairy sector production, consumption and yields in the United States: 1964-1992 
Year 
Milk Cows Yield Production Total Use Feed Use Fluid Use Factory Use 
'000 Iteadx IJlL-r/caw/Jay 
1964 10000 3300.00 33000 33000 400 12600 20000 
1965 10000 3350.00 33500 33500 400 13100 20000 
1986 10000 3400.00 34000 34000 400 13600 20000 
1967 13501 3990.37 53874 53874 858 24172 28844 
1968 13038 4078.62 53177 53177 826 24537 27814 
1969 12693 4157.72 52774 52774 792 24723 27259 
1970 12000 4421.17 53054 53054 772 24914 27368 
1971 11842 4540.28 53766 53766 742 25112 27912 
1972 11698 4649.34 54388 54388 737 25646 28005 
1973 11409 4596.81 52445 52445 718 25604 26123 
1974 11219 4671.90 52414 52414 707 25051 26656 
1975 11139 4699.17 52344 52344 710 25823 25811 
1976 11032 4941.35 54513 54513 711 25831 27971 
1977 10945 5083.14 55635 55635 699 25789 29147 
1978 10803 5099.88 55094 55094 679 25888 28527 
1979 10743 5210.65 55978 55978 652 23790 31536 
1980 10810 5392.97 58298 58298 633 23508 34157 
1981 10898 5526.06 60223 60223 643 23179 36401 
1982 11011 5582.05 61464 61464 690 22764 38010 
1983 11098 5708.60 63354 63354 693 22928 39733 
1984 10833 5671.47 61439 61439 968 26065 34406 
1985 11016 5894.15 64930 64930 792 25827 38311 
1986 10813 6014.70 65037 65037 797 26035 38205 
1987 10327 6268.23 64732 64732 693 26359 37680 
1988 10262 6415.90 65840 65840 733 26339 38768 
1989 10126 6460.99 65424 65424 689 25954 38781 
1990 10127 6643.23 67276 67276 692 26393 40191 
1991 9990 6743.74 67370 67370 690 26575 40105 
1992 9835 6929.33 68150 68150 690 26800 40660 
Table A.3: Dairy sector production, consumption and yields in Canada: 1964-1992 
Year 
Milk Cows Yield Production Total Use Feed Use Fluid Use Factory Use 
•000 Heads I.ller/cow/Jay IPOPMTvttY 
1964 2845 2950.44 8394 8394 373 2740 5281 
1965 2795 2979.25 8327 8327 352 2758 5217 
1966 2696 3091.25 8334 8334 322 2766 5246 
1967 2598 3182.45 8268 8268 318 2744 5206 
1968 2508 3320.97 8329 8329 313 2709 5307 
1969 2445 3471.17 8487 8487 313 2679 5495 
1970 2401 3459.81 8307 8307 310 2718 5279 
1971 2295 3513.29 8063 8063 306 2735 5022 
1972 2195 3652.85 8018 8018 301 2650 5067 
1973 2155 3554.06 7659 7659 319 2687 4653 
1974 2068 3687.62 7626 7626 320 2353 4953 
1975 2042 3792.36 7744 7744 351 2492 4901 
1976 2033 3780.13 7685 7685 501 2553 4631 
1977 1988 3894.87 7743 7743 417 2595 4731 
1978 1938 3886.48 7532 7532 409 2554 4569 
1979 1870 4038.50 7552 7552 400 2631 4521 
1980 1773 4430.34 7855 7855 405 2680 4770 
1981 1764 4511.90 7959 7959 410 2698 4851 
1982 1780 4621.91 8227 8227 420 2687 5120 
1983 1736 4521.89 7850 7850 400 2674 4776 
1984 1679 4821.92 8096 8096 405 2676 5015 
1985 1618 4877.01 7891 7891 405 2689 4797 
1986 1547 5122.82 7925 7925 400 2763 4762 
1987 1481 5392.30 7986 7986 400 2801 4785 
1988 1467 5609.41 8229 8229 400 2821 5008 
1989 1449 5507.25 7980 7980 330 2800 4850 
1990 1429 5580.83 7975 7968 343 2800 4825 
1991 1410 5602.84 7900 7893 364 2814 4715 
1992 1380 5688.41 7850 7850 350 2775 4725 
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Table A.4: Dairy sector production, consumption and yields in the European Community: 
1964-1992 
Year 
Milk Cows Yield Production Total Use Feed Use Fluid Use Factory Use 
'OOOJ/fot/f Liter/cow/iii^ mmx H-r,.... 
1964 28883 3022.23 87291 89207 8888 28051 52268 
1965 30350 3007.22 91269 94435 5517 27505 61413 
1966 31468 2980.81 93800 97151 6263 28308 62580 
1967 31863 3020.96 96257 99242 5962 28488 64792 
1968 32275 3062.25 98834 101795 5983 28757 67055 
1969 32211 3075.97 99080 102155 5658 29135 67362 
1970 31644 3103.75 98215 101374 7021 29450 64903 
1971 31293 3143.83 98380 101684 6604 29617 65463 
1972 31727 3245.60 102973 106184 6284 29405 70495 
1973 29777 3511.20 104553 107741 6070 29121 72550 
1974 30132 3499.77 105455 108917 6082 29731 73104 
1975 29884 3549.39 106070 109456 5736 29855 73865 
1976 29759 3626.67 107926 111453 5275 30045 76133 
1977 30061 3673.60 110432 113846 5061 29645 79140 
1978 30021 3829.12 114954 118414 5429 29713 83272 
1979 29972 3896.40 116783 120576 5009 29886 85681 
1980 29974 3973.91 119114 122779 4540 30695 87544 
1981 29548 4031.14 119112 122846 3940 31035 87871 
1982 29513 4131.84 121943 124023 4015 31259 88749 
1983 29930 4230.34 126614 130621 4199 30863 95559 
1984 30075 4160.47 125126 129558 6609 30790 92159 
1985 29345 4224.13 123957 128469 6795 31230 90444 
1986 27947 4494.69 125613 130145 6383 31201 92561 
1987 27969 4269.76 119421 123953 6716 30382 86855 
1988 26849 4361.65 117106 121678 6201 30667 84810 
1989 26138 4503.86 117722 120839 5804 32645 82390 
1990 25860 4559.94 117920 120363 5702 32698 81963 
1991 24390 4682.70 114211 117645 4635 32647 80363 
1992 23699 4761.89 112852 116926 4567 32737 79622 
Table A.5: Dairy sector production, consumption and yields in Austria: 1964-1992 
Year 
Milk Cows Yield Production Total Use Feed Use Fluid Use Factory Use 
'OQQ Heads IJler/cow/Jay innn 1* 
1964 1114 2807.90 3128 3188 617 1241 1330 
1965 1110 2890.99 3209 3259 631 1209 1419 
1966 1103 2915.68 3216 3261 644 1188 1429 
1967 1109 3029.76 3360 3400 634 1130 1636 
1968 1128 2976.06 3357 3394 661 1124 1609 
1969 1100 3037.27 3341 3376 659 1146 1571 
1970 1078 3087.20 3328 3361 595 1163 1603 
1971 1061 3093.31 3282 3311 581 1188 1542 
1972 1044 3147.51 3286 3311 528 1163 1620 
1973 1044 3137.93 3276 3300 516 1192 1592 
1974 1043 3116.01 3250 3272 498 1158 1616 
1975 1026 3150.10 3232 3253 488 1160 1605 
1976 1015 3208.87 3257 3277 483 1132 1662 
1977 1008 3288.69 3315 3333 480 1087 1766 
1978 1002 3334.33 3341 3357 513 1128 1716 
1979 988 3350.20 3310 3324 547 1126 1651 
1980 975 3483.08 3396 3411 549 1175 1687 
1981 974 3588.30 3495 3509 569 1114 1826 
1982 973 3652.62 3554 3568 582 1122 1864 
1983 994 3655.94 3634 3643 595 1205 1843 
1984 997 3752.26 3741 3750 631 1194 1925 
1985 995 3778.89 3760 3770 684 1213 1873 
1986 989 3780.59 3739 3748 684 1209 1855 
1987 976 3777.66 3687 3696 746 1210 1740 
1988 891 3726.15 3320 3330 670 1010 1650 
1989 887 3740.70 3318 3328 667 1014 1647 
1990 883 3754.25 3315 3325 637 1036 1652 
1991 880 3750.00 3300 3310 610 1050 1650 
1992 876 3767.12 3300 3310 618 1062 1630 
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Table A.6: Dairy sector production, consumption and yields in Finland: 1964-1992 
Year 
Milk Cows Yield Production Total Use Feed Use Fluid Use Factory Use 
•OOOHeitds Liftir/cow/day JCOOMTai'r 
1964 1185 3228.69 3826 3826 58 1357 2411 
1965 1138 3308.44 3765 3765 52 1345 2368 
1966 1096 3365.88 3689 3689 46 1355 2288 
1967 1059 3360.72 3559 3559 42 1333 2184 
1968 1045 3441.15 3596 3596 41 1269 2286 
1969 969 3714.14 3599 3599 44 1257 2298 
1970 889 3723.28 3:JIO 3310 45 1166 2099 
1971 849 3878.68 3293 3293 46 1191 2056 
1972 837 3925.93 3286 3286 45 1175 2066 
1973 824 3884.71 3201 3201 49 1145 2007 
1974 819 3731.38 3056 3056 50 1269 1737 
1975 767 4125.16 3164 3164 50 1323 1791 
1976 756 4335.98 3278 3278 50 1309 1919 
1977 746 4331.10 3231 3231 53 1145 2033 
1976 733 4399.73 3225 3225 53 1128 2044 
1979 725 4471.72 3242 3242 51 1125 2066 
1980 708 4628.53 3277 3277 50 1095 2132 
1981 689 4602.32 3171 3171 60 1341 1770 
1982 679 4662.74 3166 3166 58 944 2164 
1983 663 4880.84 3236 3236 59 955 2222 
1984 650 4960.00 3224 3224 63 940 2221 
1985 628 4909.24 3083 3091 63 899 2129 
1986 603 5092.87 3071 3076 66 880 2130 
1987 580 5065.52 2938 2950 63 851 2036 
1988 535 5085.98 2721 2731 60 827 1844 
1989 509 5361.49 2729 2741 62 779 1900 
1990 492 5593.50 2752 2764 71 756 1937 
1991 443 5512.42 2442 2454 60 738 1656 
1992 430 5495.35 2363 2372 55 733 1584 
Table A.7; Dairy sector production, consumption and yields in Norway: 1964-1992 
Year 
Milii Cows Yield Production Total Use Feed Use Fluid Use Factory Use 
'000 Huads IMer/atw/day JOOD fif Turn 
1964 552 2969.20 1639 1664 67 877 720 
1965 517 3166.34 1637 1664 60 880 724 
1966 503 3328.03 1674 1703 56 887 760 
1967 478 3539.75 1692 1722 48 893 781 
1968 470 3738.30 1757 1786 45 911 830 
1969 436 3965.60 1729 1756 42 917 797 
1970 424 4014.15 1702 1728 34 910 784 
1971 414 4207.73 1742 1766 33 912 821 
1972 414 4362.32 1806 1829 29 917 883 
1973 413 4365.62 1803 1825 25 930 870 
1974 404 4460.40 1802 1823 23 931 869 
1975 387 4682.17 1812 1834 23 920 891 
1976 386 4860.10 1876 1898 35 934 929 
1977 382 4808.90 1837 1860 32 900 928 
1978 375 4840.00 1815 1837 31 914 892 
1979 372 5040.32 1875 1899 31 978 890 
1980 375 5189.33 1946 1972 31 938 1003 
1981 379 5184.70 1965 1993 38 961 994 
1982 385 5254.55 2023 2052 43 944 1065 
1983 377 5283.82 1992 2021 41 926 1054 
1984 383 5224.54 2001 2029 52 887 1090 
1985 381 5178.48 1973 1999 52 872 1075 
1986 374 5219.25 1952 1978 52 857 1069 
1987 357 5493.00 1961 1989 50 884 1055 
1988 346 5514.45 1908 1935 46 890 999 
1989 343 5548.10 1903 1929 45 890 994 
1990 340 5588.24 1900 1925 45 990 890 
1991 340 5588.24 1900 1925 45 990 890 
1992 340 5588.24 1900 1925 45 990 890 
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Table A.8: Dairy sector production, consumption and yields in Sweden: 1964-1992 
Year 
Milk Cows Yield Production Total Use Feed Use Fluid Use Factory Use 
•am Heads Lttifr/caw/day 1/1/1/1 1 * T. 
1964 1055 3446.45 3636 3636 139 1368 2129 
1965 994 3677.06 3655 3655 145 1364 2146 
1966 954 3714.88 3544 3544 137 1366 2041 
1967 873 3800.69 3318 3318 121 1348 1849 
1968 851 3877.79 3300 3300 110 1342 1848 
1969 802 3978.80 3191 3191 104 1316 1771 
1970 746 3959.79 2954 2954 103 1322 1529 
1971 729 3949.25 2879 2879 80 1303 1496 
1972 740 4016.22 2972 2972 63 1256 1653 
1973 693 4314.57 2990 2990 51 1248 1691 
1974 688 4456.40 3066 3066 46 1269 1751 
1975 675 4693.33 3168 3168 81 1314 1773 
1976 665 4882.71 3247 3247 81 1320 1846 
1977 654 4967.89 3249 3249 80 1302 1867 
1978 651 5066.05 3298 3298 80 1310 1908 
1979 654 5189.60 3394 3394 80 1317 1997 
1980 656 5282.01 3465 3465 80 1347 2038 
1981 663 5273.00 3496 3496 80 1386 2030 
1982 664 5503.01 3654 3654 80 1390 2184 
1983 661 5620.27 3715 3715 80 1340 2295 
1984 656 5785.06 3795 3786 80 1349 2357 
1985 646 5719.81 3695 3685 78 1351 2256 
1986 600 5888.33 3533 3523 77 1371 2075 
1987 576 6036.46 3477 3466 76 1363 2027 
1988 565 6097.35 3445 3435 58 1351 2026 
1989 560 6107.14 3420 3407 58 1282 2067 
1990 555 6342.34 3520 3511 58 1217 2236 
1991 508 6381.89 3242 3233 58 1173 2002 
1992 478 6506.28 3110 3101 57 1132 1912 
Table A.9; Dairy sector production, consumption and yields in Switzerland: 1964-1992 
Year 
Milk Cows Yield Production Total Use Feed Use Fluid Use Factory Use 
'OOOHemlt Utur/cnw/ilay JUOQ hITvsyy 
1964 897 3360.09 3014 3038 500 931 1607 
1965 920 3364.13 3095 3117 460 932 1725 
1966 918 3410.68 3131 3153 460 919 1774 
1967 928 3504.31 3252 3274 400 890 1984 
1968 924 3571.43 3300 3322 490 872 1960 
1969 905 3528.18 3193 3214 480 871 1863 
1970 896 3552.46 3183 3204 515 857 1832 
1971 874 3592.68 3140 3160 445 840 1875 
1972 877 3664.77 3214 3234 374 830 2030 
1973 889 3682.79 3274 3295 425 792 2078 
1974 892 3743.27 3339 3360 431 771 2158 
1975 884 3817.87 3375 3396 435 761 2200 
1976 888 3887.39 3452 3473 400 752 2321 
1977 883 3951.30 3489 3511 438 740 2333 
1978 880 3997.73 3518 3542 442 740 2360 
1979 882 4129.25 3642 3666 480 728 2458 
1980 875 4177.14 3655 3679 515 746 2418 
1981 856 4273.36 3658 3682 470 749 2463 
1982 844 4340.05 3663 3687 530 752 2405 
1983 835 4468.26 3731 3768 495 763 2510 
1984 848 4549.53 3858 3892 566 761 2565 
1985 816 4712.01 3845 3879 648 752 2479 
1986 806 4770.47 3845 3879 639 739 2501 
1987 790 4769.62 3768 3803 670 724 2409 
1988 786 4793.89 3768 3804 630 709 2465 
1989 795 4891.82 3889 3924 660 712 2552 
1990 785 4895.54 3843 3884 707 718 2459 
1991 784 4910.71 3850 3890 680 730 2480 
1992 784 4904.34 3845 3885 690 720 2475 
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Table A.IO: Dairy sector production, consumption and yields in Japan: 1964-1992 
Year 
Milk Cows Yield Production Total Use Feed Use Fluid Use Factory Use 
'000 Heads IMcr/cow/tlay »/i/m lyr. 
1964 585 5162.39 3020 3020 195 1644 1181 
1965 634 5078.86 3220 3220 190 1771 1259 
1966 665 5124.81 3408 3408 186 1974 1248 
1967 692 5153.18 3566 3566 181 2120 1265 
1968 735 5463.95 4016 4016 188 2323 1505 
1969 816 5524.51 4508 4508 191 2482 1835 
1970 885 5379.66 4761 4761 176 2623 1962 
1971 912 5285.09 4820 4820 159 2664 1997 
1972 918 5379.08 4938 4938 147 2803 1988 
1973 909 5399.34 4908 4908 134 2943 1831 
1974 900 5408.89 4868 4868 128 2975 1765 
1975 910 5451.65 4961 4961 118 3130 1713 
1976 928 5670.26 5262 5262 118 3314 1830 
1977 968 5924.59 5735 5735 120 3548 2067 
1978 1013 6046.40 6125 6125 124 3691 2310 
1979 1072 6030.78 6465 6465 137 3866 2462 
1980 1070 6079.44 6505 6505 233 3938 2334 
1981 1075 6158.14 6620 6620 187 4126 2307 
1982 1082 6238.45 6750 6750 146 4219 2385 
1983 1096 6419.71 7036 7036 110 4270 2656 
1984 1101 6483.20 7138 7138 110 4320 2708 
1985 1101 6701.18 7378 7378 109 4304 2965 
1986 1099 6785.26 7457 7457 163 4324 2970 
1987 1052 6972.43 7335 7335 189 4519 2627 
1988 1046 7272.47 7607 7607 128 4761 2718 
1989 1066 7560.04 8059 8059 123 4947 2989 
1990 1081 7576.32 8190 8190 128 5060 3002 
1991 1081 7641.07 8260 8260 123 5093 3044 
1992 1080 7685.19 8300 8300 120 5100 3080 
Table A.ll; Dairy sector production, consumption and yields in Australia: 1964-1992 
Year 
Milk Cows Yield Production Total Use Feed Use Fluid Use Factory Use 
wo Heads Literkow/ilay iCCO A / rtuir 
1964 3078 2271.28 6991 6991 37 1518 5436 
1965 3012 2358.90 7105 7105 37 1595 5473 
1966 2908 2445.32 7111 7111 37 1612 5462 
1967 2881 2602.22 7497 7497 38 1612 5847 
1968 2794 2503.94 6996 6996 36 1653 5307 
1969 2700 2651.11 7158 7158 36 1677 5445 
1970 2673 2892.26 7731 7731 35 1691 6005 
1971 2601 2864.28 7450 7450 35 1716 5699 
1972 2565 2836.26 7275 7275 34 1695 5546 
1973 2523 2831.95 7145 7145 34 1736 5375 
1974 2371 2928.30 6943 6943 34 1721 5188 
1975 2355 2835.24 6677 6677 30 1739 4908 
1976 2345 2738.17 6421 6421 30 1546 4845 
1977 2174 2729.07 5933 5933 0 1645 4288 
1978 2056 2809.82 5777 5777 0 1472 4305 
1979 1921 3033.84 5828 5828 0 1492 4336 
1980 1869 2914.39 5447 5447 0 1521 3926 
1981 1819 2926.88 5324 5324 0 1583 3741 
1982 1810 2991.71 5415 5415 0 1594 3821 
1983 1792 3167.41 5676 5676 0 1616 4060 
1984 1809 3364.84 6087 6087 0 1613 4474 
1985 1809 3463.24 6265 6265 0 1687 4578 
1986 1770 3505.65 6205 6205 0 1670 4535 
1987 1743 3652.90 6367 6349 0 1700 4649 
1988 1697 3710.67 6297 6278 0 1711 4567 
1989 1663 3887.55 6465 6446 0 1742 4704 
1990 1631 3945.43 6435 6408 0 1748 4660 
1991 1618 4065.51 6578 6545 0 1811 4734 
1992 1555 4295.82 6680 6645 0 1830 4815 
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Table A.12: Dairy sector production, consumption and yields in New Zealand: 1964-1992 
Year 
Milk Cows Yield Production Total Use Feed Use Fluid Use Factory Use 
'000 Heads Liter/cow/day 
1964 2011 2842.86 5717 5717 149 457 5111 
1965 2032 2930.12 5954 5954 153 466 5335 
1966 2088 2946.36 6152 6152 171 472 5509 
1967 2131 2936.18 6257 6257 184 474 5599 
1968 2232 2771.51 6186 6186 196 467 5523 
1969 2304 2805.99 6465 6465 212 472 5781 
1970 2321 2581.21 5991 5991 215 489 5287 
1971 2239 2665.48 5968 5968 233 495 5240 
1972 2200 2840.00 6248 6248 237 507 5504 
1973 2190 2759.82 6044 6044 248 533 5263 
1974 2140 2651.40 5674 5674 401 535 4738 
1975 2080 2840.87 5909 5909 258 558 5093 
1976 2092 3039.67 6359 6359 115 557 5687 
1977 2074 3199.13 6635 6635 146 541 5948 
1978 2053 2956.16 6069 6069 137 537 5395 
1979 2002 3239.76 6486 6486 128 534 5824 
1980 2000 3416.50 6833 6833 139 519 6175 
1981 1999 3340.17 6677 6677 130 503 6044 
1982 1976 3428.64 6775 6775 135 501 6139 
1983 2005 3430.92 6879 6879 117 495 6267 
1984 2098 3630.60 7617 7617 181 502 6934 
1985 2165 3637.88 7876 7876 202 500 7174 
1986 2221 3703.74 8226 8226 185 496 7545 
1987 2252 3217.14 7245 7245 224 445 6576 
1988 2280 3480.70 7936 7936 183 453 7300 
1989 2236 3312.16 7406 7397 190 457 6750 
1990 2228 3476.66 7746 7738 200 430 7108 
1991 2300 3466.52 7973 7965 230 432 7303 
1992 2399 3473.95 8334 8326 230 435 7661 
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Table A.13: Trends in non-fat dry milk consumption in selected OECD countries 
1988-1993 
Non-Fat Milk Consumption (1,000 metric tons) Percent Change 
Country 1988 1989 1990 1991 1992 1993 over the period 
Australia 45 44 42 39 36 36 -20.00 
Austria 16 11 9 15 6 7 -56.25 
Canada 52 58 48 34 36 34 -34.62 
E.C. 1335 994 1156 1207 1067 1064 -20.30 
Finland 20 17 22 16 17 17 -15.00 
Japan 285 282 270 304 284 275 -3.51 
New Zealand 26 24 29 20 3 5 -80.77 
Norway n.a. n.a. n.a. n.a. n.a. n.a. n.a. 
Sweden 32 23 26 24 24 24 -25.00 
Switzerland 32 29 30 30 30 30 -6.25 
United States 312 254 339 308 327 228 -26.92 
Source: USDA (1993), Dairy, Livestock and Poultry: World Dairy Situation, USDA Foreign Agricultural Servicc, 
Circular Series: FD 1-93, July 1993, Washington, D. C. 
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Table A.14: Policy-wise protectionistic expenditures in dairy sector of selected countries 
Expenditures on Policies by 
OECD Countries: 1987 
Country Amount (%m) 
I. Income Support 
Deficiency/Insurance Payments Japan 116.10 
Direct Payments Canada 220.21 
Disaster Relief Payments Australia 2.10 
Diversion Payments E.C. 117,00 
Producer Levies Canada -177.22 
E.C. -672.00 
Equalization Australia 90.77 
Rural Adjustment Scheme Australia 1.40 
Guaranteed Minimum Price 
Others Canada 0.90 
United States -265.20 
II. Price Intervention 
Quotas Canada 1645.02. 
E.C. 20811.00 
United States 9130.20 
Dual Pricing Policies United States 328.30 
Stale Trading Japan 3328.95 
Taiwan 1020.00 
Domestic Price Controls Australia 175.23 
Canada 208.30 
Korea 283.99 
III. Input Assistance 
Fertilizer Subsidies Australia 0.14 
New Zealand 0.89 
Feed Subsidies Canada 4.07 
United States 23.80 
Pesticide Subsidies New Zealand 0.59 
United States 40.20 
Agricultural Insurance Subsidies Japan 82.96 
Agricultural Credit Subsidies Australia 0.21 
New Zealand 28.43 
Taxation Concessions Australia 2.80 
New Zealand 2.55 
Other Assistance Japan 27.65 
New Zealand 9.48 
Korea 0.32 
New Zealand 467.70 
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Table A.14: (Contd.) 
Expenditures on Policies by 
OECD Countries: 1987 
Policies Country Amount ($m) 
IV. Marketing Assistance 
Marl«ct Development Programs E.C. 56.00 
New Zealand 3.08 
Korea 7.29 
United States 40.40 
Grading and Inspection Canada 40.42 
New Zealand 4.38 
Disease Eradication Australia 0.70 
New Zealand 5.63 
Agricultural Quarantine New Zealand 0.89 
Other Assistance Korea 1.79 
United States 12.50 
V. Infrastructure Support 
Research and Extension Australia 3.85 
Canada 24.06 
New Zealand 10.78 
Taiwan 7.00 
United States 119.70 
Land Improvement/Farm Mgmt. Korea 4.33 
Taiwan 120.00 
Assistance to Farm Consolodation; Structural Canada 11.54 




Transportation Infrastructure Korea 5.45 
VI. Regional Support 
State Programs United States 345.50 
Provincial Programs Canada 74.06 
Rural Income Sourcc Development Korea 7.29 
VII. Economy-Wide Policies 
General Tax Policies United States 95.70 
General Transportation Subsidies United States 0.10 
Other Policies New Zealand 0.59 
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Table A.lSa: Descriptive statistics for selected variables 
NAME N MEAN ST. DEV. VARIANCE MINIMUM MAXIMUM 
Trend 143 1,985.00 3.75 14.10 1,979.00 1,991.00 
143 61.05 21.49 461.87 2.00 95.00 
143 -43.73 21.28 452.62 -79.00 10.00 
Exchange 143 21.06 55.98 3,133.30 0.72 249.08 
GDP ($) 143 0.94602E+06 0.14944E+07 0.22333E+i3 22,153.00 0.56775E+07 
Population (m) 143 68.83 106.62 11,367.00 3.10 327.00 
GDP/Capita ($) 143 14,988.00 6,075.70 0.36914E+08 6962.0 34,169 
Share of Ag. in GDP (%) 143 4.54 2.36 5.57 2.00 11.00 
Share of Ind. in GDP (%) 143 35.077 3.6906 13.62 29.00 43.00 
Relative Share 143 0.13 0.71910E-01 0.51711E-02 0.60000E-01 0.33 
Ag. Labor Force (%) 143 7.47 2.78 7.74 2.00 13.00 
Ind. Labor Force (%) 143 34.83 4.37 19.07 27.00 46.00 
Relative Labor Force 143 0.21 0.74772E-0I 0.55909E-02 0.70000E-01 0.38 
Engel Coefficients 143 14.46 2.02 4.09 11.00 17.00 
Number of Cows (Millions) 143 5,212.00 8,225.10 0.67653E+08 340.00 30,075.00 
Milk Production (1000 MT) 143 25,796.00 37,538.00 0.14091E+10 1,875.00 0.12661E+06 
Milk Yield (Liter/cow/year) 143 5,067.20 1,056.30 0.11159E+07 2,914.40 7,641.10 
Milk Imports (1000 MT) 143 189.74 695.15 0.48324E+06 0.00 3,303.00 
Milk Exports (WOO MT) 143 198.93 696.85 0.48560E+06 0.00 3594.0 
Total Milk Use (1000 MT) 143 26,143.00 38,410.00 0.14753E+10 1,899.00 0.13062E+06 
Feed Use (1000 MT) 143 800.05 1,527.20 0.23324E+07 0.00 6,795.00 
Fluid Use (1000 MT) 143 8,656.20 11,510.00 0.13249E+09 709.00 32,698.00 
Factory Use (1000 MT) 143 16,686.00 26,176.00 0.685I9E+09 890.00 95,559.00 
Production/Capita (Liters) 143 2,133.30 5,525.40 0.30530E+08 55.29 20,082.00 
Consumption/Capita (Liters) 143 820.80 2,199.70 0.48388E+07 33.10 8,069.70 
Excess Supply/Capita (Liters) 143 1,312.50 3,330.00 0.11089E+08 21.06 12,633.00 
PROBIT 143 0.77 0.42 0.18 0.00 1.00 
Demand Elasticity 143 0.14 0.13 0.1721 lE-01 -0.10 0.44 
Price Elasticity of Demand 143 -0.30 0.18 0.31127E-01 -0.80 -0.20 
Supply Elasticity 143 0.58 0.12 0.14461E-01 0.50 0.85 
(Engel)- 143 213.00 57.63 3,321.00 121.00 289.00 
In GDP Per Capita 143 9.54 0.39 0.15 8.85 10,439 
In Engel 143 2.66 0.14 0.20763E-01 2.40 2.8332 
In Ag. Labor Force 143 1.94 0.40 0.16 0.69 2.5649 
In GDP-Ag 143 1.39 0.49 0.24315 0.69 2.3979 
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Table A.lSb: Transformation of PROBIT estimates 
STEP 1: Estimate the Probit model and obtain coefiicient estimates (b hat) 
STEP 2: Calculate the average bO hat+bl hat * XI bar + b2 hat * x2 bar + ... = Z ->«iicit:,xibariiiiicanorxi. 
STEP 3: Calculate: e (exp) -(1/2)*Z»*2 = W •~> where (c p) means rest is raised to the power, and Z**2 is the square of variable Z. 
STEP 4: Calculate: (1/sq. root of 2*pi) = V = 0.3989 
STEP 5: Calculate: V • W = U 
STEP 6: Calculate (bi hat * U) for each variable i this is the marginal eoemcient iii 
MODEL (1) 
MEAN • PROBIT ESTIMATES . B-IIAT*MEAN (J/SQ.R00T0F2PI) -n/2)-(Z"2) e (exp) A w * v  EFFECT ON PRGBABILrTY 
X- bar B-HAT y A tv  u bkat^U 
LNGNP y.5385 1.7033 IG2469270S 0.3989 •3.27 0.0380 0.0152 0.025S 
MOOR FORC 7.4685 0.3989 •3.27 0.0380 0.0)52 
LN LABORFORCE 1.9353 .I.920S •3.71732424 0.3989 .3,27 0.0380 0.0152 •0.0291 
ENGEL 14.455 0,3989 •3.27 0.0380 0.0152 
ENGEL**2 2J3 0,3989 •3.27 0.0380 0.0152 
LNENGEL 2.6609 ~t5ll • 12.0033199 0.3989 •3.27 0.0380 0.0152 •0.0684 
DEMAND ELAST. •0.3 •23.«77 7.1631 0.3989 •3.27 0.0380 0.0152 •0.3623 
EFTA DI;R!«Y 0.4546 3.8466 1.74166436 0.3989 •3.27 0.0380 0.0152 0.0584 




VARIABLES MEAN • PROBIT ESTIMATES - B^HAT*MEAN (t/SQ.ROOTOF2Pl) •(1/2) MZ" 2) e(esp) A wv EFFECT ON PROBABILrTY 
X'bat B-HAT V A W u bhat*V 
LN CNP '/5385 t.8868 17.997241* 0,3989 •0.95 0.3880 0.1548 0.2920 
LABOR FORC 7.4685 •0.2969 •2.21739765 0,3989 •0.95 0.3880 0.1548 •0.0460 
LN LABOR FORCE 1.9353 0.3989 •0.95 0,3880 0.1548 
ENGEL 14455 •5.35% •77,473018 0,3989 •0.95 0,3880 0.1548 •0.8296 
ENGEL"2 213 02U64 43.9632 0,3989 •0.95 0.3880 0.1548 0.0319 
LNENGEL 2.6609 0,3989 •0,95 0,3880 0.1548 
DEMAND ELAST. •0,3 0,3989 •0.95 03880 0.1548 
EFTA DUMMY 0,4546 0.5191 0,23598286 0,3989 •095 0.3880 0.1548 0.0803 




Table A.16: Absolute values of dairy variables under the base scenario 
(Volumes in 1000 Metric Tons; Prices in US$ per cwt) 
United States 
YEAR Produce. Net.Exp Demand Hum.Cons Feed Ind-fSd+W Scocks Ret.Pr. Cons.pr. SSR 
1993 64499. -1284. .2 69506. 66668. 902.992 1935.0 662.3 .24390 .10395 .89073 
1994 63794. 741, ,9 63158. 60351. 893.110 1913.8 556.1 .30513 .17586 .92353 
1995 64515. -341. .9 64880. 62042. 903.204 1935.4 532.1 .31909 .15737 .94611 
1996 64970. -2390 .5 67363. 64504. 909.576 1949.1 529.3 .31872 .14961 .94101 
1997 65314. -3053. .0 68358. 65484. 914.399 1959.4 538.9 .31027 .14135 .92748 
1998 65454. -2247. .4 67694. 64814. 916.363 1963.6 546.9 .31490 .15046 .92475 
1999 65694. -1476. .9 67176. 64286. 919.719 1970.8 541.6 .32957 .16268 .93212 
2000 66118. -1785 .9 67908. 64999. 925.648 1983.5 537.4 .33736 .16269 .93572 
2001 66548. -2338. .2 68881. 65952. 931.675 1996.4 543.3 .33557 .15677 .93234 
2002 66861. -2627. .3 69480. 66538. 936.050 2005.8 551.0 .33043 .15258 .92539 
2003 67163. -1748, .5 68906. 65951. 940.278 2014.9 555.8 .33921 .16408 .92985 
2004 67643. -1640. .8 69288. 66312. 946.996 2029.3 551.3 .34617 .16639 .93587 
2005 68224. -3067. 1 71288. 68286. 955.137 2046.7 554.3 .33442 .15095 .92405 
2006 6B518. -1399. .2 69901. 66886. 959.249 2055.5 570.3 .34735 .17010 .93351 
2007 69248. -2710, .8 71970. 68923. 969.478 2077.5 559.2 .33760 .15351 .92663 
2008 69673. -1900 .7 71557. 68491. 975.420 2090.2 575.8 .34251 .16358 .93023 
2009 70381. •2454. 0 72839. 69742. 985.339 2111.4 572.5 .33750 .15598 .92718 
2010 70867. -1575, .7 72432. 69314. 992.132 2126.0 582.7 .34675 .16787 .93512 
Australia 
YEAR Product. Net.Exp Demand Hum.Cons Feed Ind+Sd+W Stocks Ret.Pr. Prod.pr. SSR 
1993 8618. 2712. .7 5976 .1 5122.0 854.1 .0000 603.363 .08134 .03254 1.45941 
1994 6461. 2760. ,3 5992. .7 5142.5 850.1 .0000 331.431 .07539 .03016 1.48251 
1995 8353. 2486. .8 6030. .5 5184.3 846.2 .0000 167.009 .07304 .02921 1.42393 
1996 8283. 2155. .8 6087. 1 5242.4 844.7 .0000 207.372 .07491 .02996 1.35182 
1997 8348. 2077. .2 6162. 8 5317.1 845.7 .0000 315.204 .07945 .03178 1.33125 
1998 6616. 2342. .4 6250.6 5395.8 854.8 .0000 337.882 .08442 .03377 1.37339 
1999 8938. 2665. ,9 6329. 1 5459.2 869.9 .0000 281.188 .08639 .03456 1.42501 
2000 9041. 2689. 5 6377.9 5497.6 880.3 .0000 254.765 .08369 .03347 1.42345 
2001 8905. 2473. .2 6403. 9 5521.6 882.3 .0000 282.954 .07956 .03183 1.38451 
2002 6967. 2441. ,1 6470.0 5581.6 888.3 .0000 338.576 .08195 .03278 1.37408 
2003 9217. 2724.7 6525. .6 5617.8 907.9 .0000 305.042 .07861 .03145 1.41970 
2004 9186. 2649. .6 6582. .5 5677.2 905.3 .0000 259.072 .08116 .03246 1.40535 
2005 9596. 2816. 5 6686 .6 5758.3 928.3 .0000 352.336 .08527 .03411 1.41543 
2006 9391. 2785. .6 6678. .7 5762.0 916.7 .0000 279.476 .07948 .03179 1.42169 
2007 9867. 3010, .2 6802. .0 5853.0 949.0 .0000 333.742 .08519 .03407 1.43905 
2008 9771. 2983.4 6813. .5 5871.1 942.4 .0000 308.229 .08182 .03273 1.43950 
2009 10145. 3208. ,7 6910. .5 5941.6 968.9 .0000 333.944 .08384 .03353 1.46260 
2010 9969. 3105. .9 6924. .7 5969.2 955.5 .0000 272.362 .08223 .03289 1.45255 
Canada 
YEAR Product. Net.Exp Demand Hum.Cons Peed Ind+Sd4^W Stocks Ret.Pr. Prod.pr. SSR 
1993 14996. 5952. .9 9149. .9 7534.1 1408.9 206.829 906.0 .17818 .07951 1. .65830 
1994 14459. 5809, ,6 9057, .7 7592.9 1252.3 212.476 497.7 .17662 .07777 1, ,67169 
1995 14092. 5049. .3 9289.9 7769.8 1301.9 218.188 250.8 .17746 .07840 1. .55836 
1996 14159. 4687.6 9410, .5 7849.2 1337.5 223.773 311.3 .17877 .07953 1.49494 
1997 14298. 4723, .4 9412, .8 7820.9 1362.5 229.375 473.0 .17983 .08041 1, .49333 
1998 14428. 5001, .8 9392. .4 7804.3 1353.0 234.983 507.0 .18035 .08075 1. .53062 
1999 14479. 5155, .0 9409.2 7851.1 1317.4 240.611 422.0 .18077 .08100 1. .55287 
2000 14593. 5093, .6 9539. .0 7926.4 1366.3 246.263 382.3 .18108 .08114 1. .53620 
2001 14721. 5110. .8 9567. .5 7928.9 1387.7 250.938 424.6 .18126 .08116 1. .53183 
2002 14896. 5254. .7 9557, .5 7917.5 1384.4 255.582 508.0 .18229 .08206 I  .54504 
2003 14887. 5315. .5 9621 .8 7929.6 1432.0 260.183 457.7 .17948 .07913 1, .55534 
2004 14826. 5204. ,1 9690. .8 8029.8 1396.3 264.742 388.7 .18226 .08179 1. .54086 
2005 15364. 5504. .7 9719, .5 7961.2 1489.0 269.258 528.6 .18579 .08521 1. .55833 
2006 15139. 5431.3 9816 .6 8145.2 1397.7 273.659 419.3 .18090 .08021 1, .55951 
2007 15460. 5561. .8 9816 .7 8018.6 1520.1 278.025 500.7 .18611 .08531 1, .56190 
2008 15531. 5690. ,0 9879. .5 8153.3 1443.8 282.344 462.4 .18321 .08231 1. .57819 
2009 15745. 5727. 3 9978, .7 8093.1 1599.0 286.624 501.0 .18509 .08408 1. .57174 
2010 15682. 5803 .5 9970 .8 8210.9 1469.1 290.858 408.6 .18404 .08295 1, .58749 
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Japan 
YEAR Product. Net.Exp Demand Hum.Cons Feed Ind+Sd+W Stocks Ret.Pr. prod.pr. SSR 
1993 8381.5 -2042.2 10424. 10063. 281.931 78.8506 .00000 .25878 .16349 .80259 
1994 8019.6 -2550.6 10570. 10217. 273.011 80.5606 .00000 .25934 .163*^3 .75685 
1995 7771.5 -2855.2 10627. 10278. 266.668 81.7091 .00000 .26589 .16996 .72924 
1996 8085.1 -2619.4 10705. 10351. 271.089 82.2067 .00000 .27186 .17562 .75340 
1997 8459.2 -2395.8 10855. 10494. 277.784 82.8272 .00000 .27332 .17678 .77760 
1998 8501.4 -2534.6 11036. 10675. 276.976 83.9366 .00000 .27138 .17454 .76857 
1999 8339.7 -2852.4 11192. 10833. 273.926 85.3209 .00000 .27097 .17384 .74319 
2000 8338.8 -2968.2 11307. 10948. 272.661 86.5404 .00000 .27317 .17574 .73546 
2001 8529.7 -2897.5 11427. 11065. 275.147 87.3451 .00000 .27554 .17783 .74449 
2002 8815.5 -2743.6 11559. 11192. 278.852 88.2834 .00000 .27649 .17850 .76062 
2003 8882.3 -2882.5 11765. 11397. 278.274 89.2700 .00000 .27067 .17239 .75311 
2004 8640.0 -3179.0 11619. 11456. 272.633 90.8243 .00000 .27682 .17825 .72894 
2005 9328.0 -2562.6 11891. 11517. 282.471 91.3540 .00000 .28407 .18522 .78281 
2006 9007.0 -3087.5 12095. 11728. 274.888 91.5757 .00000 .27401 .17489 .74277 
2007 9428.5 -2670.9 12099. 11725. 280.850 93.2629 .00000 .28496 .18556 .77754 
2008 9217.6 -3043.5 12261. 11894. 274.065 93.1884 .00000 .27897 .17929 .74987 
2009 9637.0 -2699.9 12337. 11960. 282.427 94.5625 .00000 .28293 .18298 .77946 
2010 9257.7 -3193.4 12451. 12082. 274.167 95.0118 .00000 .28104 .18082 .74155 
Mexico 
YEAR Product. Net.Exp Demand Hum.Cons Feed IndtSd4W Stocks Ret.Pr. Prod.pr. SSR 
1993 8032. -708.9 8741. 8321. 34.5054 386.156 .00000 .20788 .12689 .91515 
1994 7796. -1179.8 8976. 8541. 34.2112 400.665 .00000 .20627 .12515 .86242 
1995 7761. -1329.9 9091. 8644. 35.8236 411.329 .00000 .20879 .12756 .84676 
1996 8035. -1145.9 9180. 8728. 37.0825 415.414 .00000 .21309 .13174 .86927 
1997 8372. -994.8 9366. 8910. 37.3861 419.420 .00000 .21618 .13476 .88862 
1998 8612. -966.1 9578. 9113. 37.6442 428.144 .00000 .21755 .13605 .89442 
1999 8782. -982.5 9765. 9289. 38.0019 437.919 .00000 .21656 .13698 .89466 
2000 8992. -936.8 9929. 9443. 39.2656 446.390 .00000 .21962 .13797 .90121 
2001 9219. -902.5 10121. 9628. 40.1171 452.973 .00000 .22019 .13847 .90665 
2002 9457. -871.3 10328. 9825. 40.8188 461.834 .00000 .22061 .13882 .91169 
2003 9595. -1048.7 10644. 10130. 42.6253 471.353 .00000 .21573 .13388 .89691 
2004 9661. -1059.6 10720. 10191. 43.1838 485.942 .00000 .22032 .13639 .89647 
2005 10163. -740.4 10903. 10370. 44.4833 488.880 .00000 .22612 .14413 .92890 
2006 10124. •988 .2 11112. 10571. 44.5289 496.743 .00000 .21778 .13573 .90691 
2007 10529. -767.9 11297. 10744. 46.8508 506.350 .00000 .22643 .14431 .92884 
2008 10640. -841.3 11481. 10920. 46.8370 514.679 .00000 .22146 .13927 .92329 
2009 11041. -662.8 11703. 11131. 49.6059 523.112 .00000 .22449 .14225 .94072 
2010 10996. -916.2 11912. 11330. 49.2741 533.258 .00000 .22264 .14035 .91948 
E.C. 
YEAR Product. Net.Exp Demand Hum.Cons Peed ind^Sd^W Stocks Ret.Pr. Prod.pr. SSR 
1993 113618. 11574. 102755, 77057. 22995. 2703.4 6029.6 .19384 .09994 1.11426 
1994 111212. 11039. 102890. 77204. 22980. 2706.3 3312.1 .19466 .10067 1.11101 
1995 111023. 9277. 103389. 77480. 23186. 2723.5 1669.0 .19866 .10453 1.09184 
1996 112986. 8763. 103820. 77602. 23463. 2754.4 2072.7 .20113 .10690 1.08466 
1997 114536. 9578. 103879. 77621. 23476. 2781.9 3151.1 .20095 .10664 1.09192 
1998 114378. 10236. 103915. 77704. 23414. 2797.2 3377.9 .19963 .10528 1.09900 
1999 113342. 9643. 104266. 77890. 23570. 2806.3 2811.1 .19932 .10491 1.09366 
2000 113158. 8662. 104760. 78060. 23879. 2820.6 2547.0 .20016 .10568 1.08349 
2001 113968. 8838. 104848. 77987. 24022. 2839.5 2628.9 .20108 .10653 1.08467 
2002 115005. 9585. 104864. 77916. 24088. 2859.5 3385.2 .20193 .10731 1.09156 
2003 115401. 10492. 105244. 77959. 24410. 2874.7 3049.9 .19831 .10369 1.10074 
2004 114285. 9334. 105410. 78060. 24471. 2879.5 2590.3 .20197 .10724 1.08958 
2005 117676. 11376. 105367. 77772. 24681. 2914.0 3523.0 .20618 .11133 1.10760 
2006 115101. 10018. 105811. 78169. 24715. 2907.0 2794.4 .20003 .10523 1.09603 
2007 117571. 11351. 105678. 77688. 25056. 2933.3 3337.1 .20652 .11156 1.10765 
2008 117110. 11322. 106043. 77950. 25154. 2939.7 3082.0 .20279 .10784 1.10761 
2009 118537. 12214. 106065. 77668. 25439. 2958.3 3339.2 .20505 .11002 1.11572 
2010 117083. 11534. 106165. 77845. 25362. 2957.4 2723.4 .20384 .10679 1.11008 
201 
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New Zealand 
YEAR DAIRY DAIRY Demand Hum.Cons Feed ind.Dem. Ret.Pr. Cons.pr. SSR 
1993 10102. 7255. 2846.9 1659.9 1187.0 .00000 .12537 .06796 3. 54823 
1994 10156. 7307. 2848.9 1671.4 1177.5 .00000 .13600 .08059 3. 5649S 
199S 10527. 7620. 2906.7 1690.0 1216.7 .00000 .15514 .09773 3. 62165 
1996 11024. 6042. 2982.6 1720.8 1261.8 .00000 .15268 .09527 3. 69616 
1997 11296. 8272. 3024.3 1739.3 1285.0 .00000 .14565 .08824 3. 73516 
1998 11453. 8403. 3049.6 1751.1 1298.5 .00000 .14415 .08674 3.75542 
1999 11625. 8545. 3079.6 1763.8 1315.7 .00000 .14909 .09168 3.77481 
2000 11965. 8832. 3132.4 1783.1 1349.3 .00000 .15190 .09449 3. 81957 
2001 12233. 9058. 3174.8 1800.9 1373.8 .00000 .15006 .09265 3. 85302 
2002 12435. 9225. 3209.7 1B16.1 1393.6 .00000 .14628 .08887 3. 87413 
2003 12639. 9397. 3241.7 1827.5 1414.2 .00000 .14916 .09175 3. 89678 
2004 12714. 9456. 3258.4 1839.1 1419.3 .00000 .15380 .09639 3.90204 
2005 13242. 9907. 3334.4 1B64.3 1470.1 .00000 .14726 .08985 3. 97130 
2006 12994. 9682. 3311.6 1863.8 1447.7 .00000 .15371 .09630 3. 92370 
2007 13711. 10309. 3402.3 1888.8 1513.6 .00000 .14990 .09249 4. 02995 
2008 13347. 9969. 3377.9 1893.5 1484.4 .00000 .15219 .09478 3. 95124 
2009 14110. 10646. 3464.0 1912.3 1551.7 .00000 .15037 .09296 4. 07345 
2010 13677. 10247. 3430.4 1917.1 1513.3 .00000 .15625 .09884 3. 98700 
World Market 
WORLD MARKET PRICES :  
YEAR WHEAT RICE C.GRAINS BOV.MEAT DAIRY OTH.AN. PROT.P. OTH.PD NONP.AG NONAGR. 
1993 .06021 .13452 .05704 .43992 .06330 3.28727 .32147 .69776 .58599 .90653 
1994 .05893 .13296 .04848 .45025 .07196 3.37557 .30212 .65444 .59027 .86902 
1995 .05999 .13475 .04114 .45663 .08527 3.36897 .26547 .67477 .61767 .84932 
1996 .05969 .13540 .04030 .45984 .06370 3.33302 .26674 .70264 .61756 .85511 
1997 .05623 .13373 .04603 .46216 .07807 3.33767 .26017 .69808 .60066 .86117 
1998 .05465 .13224 .04873 .45743 .07612 3.37270 .28640 .67963 .59192 .85417 
1999 .05314 .17605 .04409 .45682 .07921 3.36640 .27264 .66500 .59577 .84086 
2000 .05519 .14691 .04267 .46230 .06187 3.37091 .27197 .68364 .59520 .64334 
2001 .05705 .14223 .04395 .46177 .08061 3.37408 .27492 .68267 .58970 .64662 
2002 .05533 .14321 .04584 .46035 .07827 3.41809 .27697 .63178 .58696 .85721 
2003 .05457 .15079 .04537 .44358 .07863 3.36728 .27716 .72335 .57902 .83423 
2004 .05557 .14016 .04316 .46142 .08376 3.41944 .27345 .61395 .59735 .84575 
2005 .05675 .15056 .04640 .42779 .07597 3.36643 .28018 .75491 .57001 .62300 
2006 .05461 .13999 .04423 .50103 .08332 3.44270 .27054 .57898 .59644 .84216 
2007 .0SS61 .15031 .04614 .41423 .07835 3.36543 .27540 .76423 .55977 .82453 
2008 .05539 .14009 .04406 .50993 .06167 3.44409 .27120 .58075 .58808 .83874 
2009 .05731 .15108 .04848 .40985 .07843 3.37265 .26497 .77128 .55859 .82116 
2010 .05475 .14055 .04423 .51663 .08415 3.45691 .26924 .57120 .58762 .82872 
WORLD PRODUCTION :  (1000 mc or 10**6 US 5 1970) 
YEAR WHEAT RICE C.GRAINS BOV.MEAT DAIRY OTH.AN. PROT.P. OTH.PD NONP.AG NONAGR. 
1993 564218. 318966. 829675. 74666. 564912. 22951. 48766. 303900. 29913. 9482700. 
1994 567007. 323638. 893406. 75356. 558985. 23225. 49827. 309605. 30116. 9786166. 
1995 571099. 329973. 911355. 76428. 568087. 23643. 50985. 314372. 30529. 10093900. 
1996 585856. 336613. 910493. 77267. 566495. 24147. 51349. 319583. 31076. 10409580. 
1997 603788. 342721. 906631. 78268. 596612. 24655. 52559. 326701. 31594. 10729250. 
1998 610694. 348302. 928892. 79268. 599087. 25110. 53389. 333125. 32003. 11054480. 
1999 609615. 353989. 957316. 80234. 602372. 25547. 54261. 339295. 32396. 11383660. 
2000 611062. 368570. 969003. 81269. 611866. 25993. 54952. 344732. 32850. 11716650. 
2001 619760. 372689. 973802. 82245. 621928. 26449. 55848. 351096. 33277. 12050840. 
2002 635303. 377486. 983681. 83231. 629303. 26877. 56685. 357405. 33656. 12367940. 
2003 641681. 383331. 1006207. 64497. 634741. 27345. 57334. 360646. 34095. 12731090. 
2004 643061. 390297. 1024813. 84768. 637692. 27716. 58117. 371310. 34354. 13077400. 
2005 655244. 395656. 1029331. 86643. 656568. 28187. 58901. 372385. 34969. 13428370 
2006 667128. 401529. 1049291. 86413. 650243. 28534. 59969. 366635. 35111. 13778650 
2007 672803. 407447. 1061679. 89020. 668879. 29026. 60599. 385407. 35812. 14134640 
2008 677518. 413116. 1078792. 86414. 666589. 29376. 61465. 399919. 35899. 14494320 
2009 686362. 419304. 1084730. 91251. 664066. 29893. 62155. 398912. 36584. 14858730 
2010 696050. 424675. 1111044. 90372. 661365. 30190. 63273. 414093. 36638. 15227040. 
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WORLD STOCKS : {1000 mC or 10**6 US $ 1970) 
YEAR WHEAT RICE C.GRAINS BOV.MEAT DAIRY OTH.AN. PROT.F. OTH.PD NONP.AG NONAGR. 
1993 78701. 23414. 70690. 1464. .9 25420. 397.429 165B.8 7464.9 1036.8 23427. 
1994 74112. 23315. 42455. 1463. 1 20786. 405.042 1263.3 7316.0 1018.9 24224. 
1995 72943. 23377. 57272. 1434.3 17348. 380.255 1323.3 7630.7 895.7 25217. 
1996 70754. 23475. 78068. 1426. .4 15364. 375.365 1528.9 7043.7 755.1 26213. 
1997 72801. 23788. 76503. 1436. .4 15981. 384.620 1535.9 6755.2 771.6 27254. 
1998 78998. 24353. 61698. 1447.6 17455. 3BB,926 1501.3 7002.1 845.4 28300. 
1999 80017. 24676. 58603. 1458.7 17849. 384.588 1467.6 7277.7 862.0 29392. 
2000 80018. 23309. 68829. 1462. .0 17231. 381.886 1539.1 7422.1 819.6 30511. 
2001 76421. 26255. 72936. 1467.7 16999. 384.755 1560.2 7223.2 829.5 31657. 
2002 74265. 26906. 68403. 1479. .9 17465. 386.012 1566.8 7345.9 858.6 32834. 
2003 78631. 27186. 65455. 1497. .4 18275. 389.618 1587.7 8404.3 894.0 34026. 
2004 77560. 26510. 65379. 1511. .8 17958. 387.647 1549.1 6617.3 867.5 35271. 
2005 76992. 27757. 71490. 1490. ,1 17474. 388.972 1606.5 8694.9 834.2 36518. 
2006 73263. 26854. 64057. 1546. .4 18762. 387.209 1536.0 6197.5 876.1 37833. 
2007 79084. 28163. 69456. 1492. .3 17952. 389.484 1657.7 9353.1 833.2 39140. 
200S 75760. 27284. 66192. 1584. ,1 18731. 389.950 1596.4 6037.0 918.9 40513. 
2009 77380. 28503. 70679. 1499. .5 18522. 391.675 1667.1 9342.3 852.8 41876. 
2010 73155. 27594. 62980. 1604.6 18949. 393.358 1562.1 6092.9 915.4 43330. 
WORLD NET EXPORTS :  (1000 mC or 10**6 US $ 1970) 
YEAR WHEAT RICE C.GRAINS BOV.MEAT DAIRY OTH.AN. PROT.F. OTH.FD NONP.AG NONAGR. 
1993 124347. 11529. 124019. 5725.2 30754. 833.2 16381. 24926. 5742, .1 55062. 
1994 123509. 11579. 123823. 5805.8 30591. 863.1 16435. 25002. 5768 .7 56611. 
1995 126150. 11972. 124463. 5857.2 29008. 903.7 16824. 24890. 5815. .4 57788. 
1996 129110. 12431. 138721. 5868.9 29578. 938.7 16892. 25865. 5923. .5 58189. 
1997 132886. 12838. 139252. 5940.7 30737. 959.2 17478. 26939. 5988. .9 57762. 
1998 135263. 13107. 136624. 6123.0 31599. 992.7 17809. 27433. 6020 .5 57504. 
1999 131960. 16428. 129906. 6230.3 31845. 1027.3 18097. 27930. 6054. .8 59765. 
2000 134457. 20639. 133873. 6327.5 31788. 1064.2 18284. 28330. 6138. . 8  61357. 
2001 136419. 20066. 138580. 6477.2 32315. 1089.5 18649. 29149. 6175 .9 61903. 
2002 136600. 20414. 141396. 6654.2 33197. 1114.6 18926. 28561. 6252. .8 64644. 
2003 140084. 21072. 140910. 6903.1 34411. 1165.1 19208. 29869. 6283. .2 69777. 
2004 139485. 22384. 142213. 6714.5 33793. 1189.8 19350. 29516. 6397. .2 71552. 
2005 145662. 22644. 148073. 7309.2 36138. 1234.8 19803. 31551. 6424. .9 74649. 
2006 144027. 23793. 147770. 6804.9 35099. 1257.5 20049. 30858. 6550. .9 73387. 
2007 149632. 23879. 150585. 7946.6 36891. 1304.4 20478. 32863. 6582. .0 76096. 
2008 147395. 25081. 150941. 7013.3 37060. 1328.2 20552. 31723. 6673. .5 75673. 
2009 153520. 25198. 156216. 8340.3 38347. 1360.1 21093. 33799. 6711. ,9 78729. 
2010 149713. 26371. 154693. 7280.1 38186. 1375.5 21258. 33048. 6833. .4 77884. 
WORLD MARKET RELATIVE PRICES ( P(N) » 1.0 ) :  
YEAR WHEAT RICE C.GRAINS BOV.MEAT DAIRY OTH.AN. PROT.F. OTH.FD NONP.AG NONAGR. 
1993 .06642 .14839 .06292 .48528 .06983 3.62622 .35462 .76971 .64641 1.00000 
1994 .06782 .15299 .05579 .51812 .08280 3.88434 .34766 .75307 .67924 1.00000 
1995 .07063 .15865 .04844 .53764 .10040 3.96665 .31257 .79448 .72725 1.00000 
1996 .06980 .15835 .04712 .53776 .09788 3.89777 .31193 .82169 .72220 1.00000 
1997 .06530 .15529 .05345 .53669 .09066 3.87576 .32534 .81062 .69750 1.00000 
1998 .06398 .15482 .05705 .53553 .08912 3.94851 .33530 .79567 .69298 1.00000 
1999 .06320 .21174 .05243 .54326 .09419 4.00579 .32423 .79084 .70850 1.00000 
2000 .06545 .17420 .05060 .54818 .09708 3.99709 .32249 .81064 .70576 1.00000 
2001 .06737 .16796 .05190 .54530 .09519 3.98441 .32464 .80640 .69637 1.00000 
2002 .06454 .16706 .05347 .53703 .09130 3.98745 .32311 .73701 .68474 1.00000 
2003 .06542 .18076 .05438 .53172 .09426 4.03640 .33226 .86708 .69407 1.00000 
2004 .06570 .16572 .05103 .56922 .09903 4.04309 .32332 .72593 .70630 1.00000 
2005 .06896 .18294 .05637 .51980 .09231 4.09287 .34044 .91726 .69261 1.00000 
2006 .06484 .16623 .05252 .59494 .09894 4.08796 .32125 .68750 .70822 1.00000 
2007 .06745 .18229 .05596 .50238 .09503 4.10590 .33401 .92687 .67890 1.00000 
2008 .06604 .16702 .05254 .60798 .09737 4.10627 .32335 .69240 .70115 1.00000 
2009 .06979 .18398 .05903 .49911 .09551 4.10741 .34703 .93925 .68025 1.00000 
2010 .06606 .16960 .05337 .62341 .10155 4.17140 .32489 .68926 .70907 1.00000 
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Table A.17: Detailed results for dairy sector variables under Scenario A1 
Percent Change from Base Scenario 
United States 
YEAR Product. Net.Exp Demand Hum.Cons Feed Ind-fSd4-W Stocks Ret.Pr. Cons.pr. SSR 
1993 1.0800 1.164 .0404 -.0039 1.0800 1.0800 103.209 .0109 .0256 1.04006 
1994 3.4425 -7.797 4.6506 4.7068 3.4425 3.4425 .040 -12.3538 -21.4422 .18337 
1995 5.5037 36.216 3.8393 3.7631 5.5036 5.5036 222.480 -10.0417 -7.6656 1.80976 
1996 7.8632 -37.589 4.3549 4.1994 7.8632 7.8632 464.784 -6.7391 -3.0057 5.20099 
1997 9.3223 -42.696 5.2890 5.1120 9.3223 9.3223 673.614 -5.8132 -4.7066 6.96472 
1998 10.1435 -52.448 8.0125 7.9178 10.1435 10.1435 670.510 -8.8881 -12.2489 6.62278 
1999 10.5089 -74.577 9.5740 9.5320 10.5088 10.5088 560.902 -11.9447 >15.0805 5.81035 
2000 10.7167 -69.493 8.9025 8.8213 10.7167 10.7167 527.642 -12.2439 -12.5652 5.78640 
2001 11.0772 -61.960 8.1156 7.9841 11.0772 11.0772 583.434 -11.3778 -10.3899 6.46436 
2002 11.7036 -59.009 8.3374 8.1886 11.7036 11.7036 662.647 -11.0374 •10.6406 7.22006 
2003 11.9925 -76.225 10.1649 10.0631 11.9925 11.9925 606.084 -13.3656 -15.8505 6.56171 
2004 11.9567 -110.632 9.7295 9.6295 11.9567 11.9567 526.092 -13.3996 -13.4363 6.43226 
2005 11.9929 -55.393 7.8313 7.6484 11.9929 11.9929 685.606 -10.9567 -7.9877 7.56428 
2006 12,2273 -128.506 10.3589 10.2747 12.2273 12.2273 550.431 -13.2349 -15.6087 6.78068 
2007 12.0507 -68.871 8.1416 7.9688 12.0507 12.0507 671.959 -10.9412 -8.1906 7.59018 
2008 12.2398 -114.771 9.3701 9.2417 12.2398 12.2398 590.363 -11.6848 -12.4982 7.41587 
2009 12.1769 -81.607 8.4515 8.2861 12.1769 12.1769 665.691 •10.6708 -9.4907 7.79561 
2010 12.2875 -165.265 9.3194 9.1859 12.2875 12.2875 543.031 -11.5772 -12.5429 7.46737 
Australia 
YEAR Product. Net.Exp Demand Hum.Cons Feed Xnd*Sd*W stocks Ret.Pr. Prod.pr. SSR 
1993 .00000 .02426 .00002 .00002 .00000 .00000 -.1092 .00001 .00001 .01114 
1994 .00002 .03699 -.00001 -.00002 .00004 .00000 -.5062 .00001 .00000 .01784 
1995 .00986 .01171 .00002 -.00109 .00688 .00000 -.6870 -.00003 -.00005 .00079 
1996 .08931 -1.30968 .00928 -.00142 .07565 .00000 16.3565 -.01083 -.01082 -.46935 
1997 .06578 .18082 .00055 -.00932 .06254 .00000 11.3008 -.10467 -.10467 .03809 
1998 .08912 1.12872 -.00102 -.01754 .10322 .00000 5.0089 -.22291 -.22292 .38934 
1999 .02129 .28874 -.00709 -.02505 .10559 .00000 4.1178 -.30716 -.30717 .11377 
2000 -.03110 -.31223 -.01197 -.02716 .08296 .00000 7.0369 -.31869 -.31866 -.11895 
2001 -.08915 -.35920 -.01310 - .01880 .02260 .00000 6.9661 - .20590 -.20592 -.10382 
2002 -.22749 -.15553 -.05277 -.04997 -.07041 .00000 1.9267 -.57915 -.57918 .02699 
2003 .02997 -.22144 .02899 .03020 .02151 .00000 4.4021 .36094 .36092 -.10538 
2004 .01113 .07198 -.02145 -.02966 .03006 .00000 5.3867 -.36268 -.36270 .02467 
2005 -.23093 -.08321 -.05327 -.05407 -.04828 .00000 -.6529 -.63879 -.63879 .06155 
2006 -.01503 -.59608 .03966 .04893 -.01862 .00000 3.6385 .57561 .57562 -.24412 
2007 -.06209 .01719 -.04739 -.05294 -.01317 .00000 2.0221 -.65523 -.65522 .03464 
2008 -.26102 -.53889 -.05019 -.03901 -.11983 .00000 .2401 -.44460 - .44460 -.12230 
2009 -.11737 -.58782 -.00973 .00455 - .09731 .00000 2.50S4 .08644 .08645 -.21741 
2010 -.15909 -.54569 -.03516 -.03889 -.01188 .00000 4.3658 -.50973 -.50975 -.17493 
Canada 
YEAR Product. Net.Exp Demand Hum.Cons Peed Ind+Sd+W Stocks Ret.Pr. Prod.pr. SSR 
1993 .00000 .01704 -.00028 - .00001 - .00171 .00000 -.1092 .00104 .00234 .01122 
1994 .00174 .03131 -.00041 -.00073 .00142 .00000 -.5062 .00480 .01090 .01987 
1995 .01977 .14784 -.05894 -.03204 -.22938 .00003 -.6870 .00809 .01831 .07155 
1996 .07871 -.92379 .01977 -.05587 .46696 .00006 16.3385 -.07003 -.15740 -.49335 
1997 -.07407 -.16902 -.05480 -.03544 -.17521 .00014 11.2925 - .13212 -.29494 -.04666 
1998 -.22793 .12278 -.11700 -.05964 -.46822 .00034 5.0052 -.11295 -.25212 .18686 
1999 -.15032 -.23644 -.01656 -.04691 .16116 .00064 4.1142 -.08350 -.18647 -.04766 
2000 -.04600 -.08953 -.12245 -.06115 -.50030 .00068 7.0332 -.08720 -.19429 -.02335 
2001 -.11719 -.35634 -.01790 .00517 -.15312 .00065 6.9628 -.10729 -.23958 -.12718 
2002 -.32303 -.44486 -.05192 -.04024 -.12845 .00059 1.9261 -.25623 -.56894 -.06657 
2003 -.04985 -.01465 -.17672 -.15775 -.31399 .00076 4.4015 .11124 .25254 .01957 
2004 -.09216 -.16602 -.06001 -.01773 -.31470 .00078 5.3861 -.19702 -.43873 - .03997 
2005 -.40696 -.65237 - .02299 -.00111 - .14423 .00083 -.6517 -.27954 -.60924 -.13738 
2006 -.03154 -.11239 -.17702 -.17912 -.19966 .00104 3.6397 .19090 .43071 -.04523 
2007 -.17807 -.30384 -.05603 -.01357 -.29042 .00101 2.0233 -.31937 -.69650 -.07074 
2008 -.42440 -.85724 - .08222 -.07344 -.14812 .00111 .2413 -.20822 -.46333 -.25070 
2009 -.20994 - .43442 -.19655 -.13347 - .55129 .00137 2.5060 -.00579 -.01272 -.12844 
2010 -.30117 -.94878 .025S4 .06340 -.18134 .00154 4.3665 -.27190 -.60325 -.38017 
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Table A.17: (Contd.) 
Japan 
YEAR Product. Net.Exp Demand Hum.Cons Peed IndtSdtW Stocks Ret.Pr. Prod.pr. SSR 
1993 .00000 - .00220 -.00043 -.00045 .00000 .00000 .00000 .00191 .00303 .00043 
1994 .00072 -.01040 -.00196 -.00203 .00026 -.00043 .00000 .00868 .01375 .00271 
1995 -.00882 .03167 .00206 .00255 -.01535 -.00235 .00000 .01382 .02164 -.01098 
1996 .10521 -.16542 .03898 .03900 .04896 .00373 .00000 -.12360 -.19145 .06696 
1997 -.10488 .65712 .06330 .06692 -.06542 .03628 .00000 -.21756 -.33648 -.16966 
1998 -.30610 1.24566 .05029 .05630 -.18423 .06048 .00000 -.14676 -.22829 -.35978 
1999 -.05002 .22976 .02128 .02255 -.03919 .05392 .00000 -.04601 -.07204 -.07211 
2000 .17817 -.38658 .02992 .02895 .07109 .02374 .00000 -.07041 -.10967 .14978 
2001 .15765 -.27398 .04821 .04552 .16138 .03218 .00000 -.16125 -.25020 .11056 
2002 -.17058 .98576 .10388 .10759 -.02598 .04377 .00000 -.35145 -.54451 -.27681 
2003 .07723 -.33577 -.02396 - .02636 .03257 .10577 .00000 .15393 .24139 .10192 
2004 .00952 .26849 .07917 .08228 -.01653 -.02614 .00000 -.28334 - .44027 -.07003 
2005 -.36835 1.84986 .10972 .11106 .06397 .08184 .00000 -.37736 -.57901 -.48220 
2006 -.22928 .46723 -.05147 -.05611 .09257 .11062 .00000 .26101 .40863 -.18015 
2007 -.22131 1.39999 .13659 .13064 .44472 -.04440 .00000 -.44740 -.68765 -.36058 
2008 -.69914 2.52312 .10071 .09325 .41261 .13708 .00000 -.28728 -.44761 -.80730 
2009 -.26564 1.01764 .01521 .01590 -.03901 .09018 .00000 -.01304 -.02111 -.28375 
2010 -.11419 .69980 .09458 .10254 -.22686 .01046 .00000 -.39202 -.61008 -.21051 
Mexico 
YEAR Product. Net.Exp Demand Hum.Cons Feed Ind>Sd-fW Stocks Ret.Pr. Prod.pr. SSR 
1993 .00000 -.00344 -.00028 -.00028 -.00161 .00000 .00000 .00147 .00241 .00029 
1994 .00138 -.02272 -.00178 -.00185 -.00419 -.00029 .00000 .00743 .01223 .00332 
1995 .01104 .03870 .01508 .01642 -.11303 -.00188 .00000 .01469 .02406 -.00413 
1996 .07129 -.12967 .04621 .04696 .20321 .01609 .00000 -.08482 -.13751 .02665 
1997 -.07495 1.44435 .06641 .08864 -.00320 .04697 .00000 -.20597 -.33060 -.16948 
1998 -.22190 3.17811 .12104 .12327 -.05574 .08906 .00000 -.23197 -.37123 -.36025 
1999 -.16057 2.39371 .09644 .09475 .20213 .12313 .00000 -.19309 -.30839 -.27039 
2000 -.09719 1.94932 .09590 .09669 -.07745 .09424 .00000 -.18178 -.28978 - .20297 
2001 -.12570 2.06742 .06986 .06905 -.03152 .09592 .00000 -.20042 -.31929 -.20565 
2002 -.28405 5.01894 .16330 .16832 .02351 .06898 .00000 -.40358 -.64202 -.46911 
2003 -.13506 2.07141 .08234 .07899 -.06074 .16718 .00000 .10892 .17497 -.22890 
2004 -.15759 2.83866 .13854 .14223 -.0S464 .07843 .00000 -.32094 -.51465 -.31105 
2005 -.34832 7.34886 .17439 .17637 .06529 .14222 .00000 -.43215 -.68165 -.54805 
2006 -.09910 1.45780 .03935 .03352 -.08464 .17471 .00000 .22108 .35187 -.14619 
2007 -.23481 5.96725 .18677 .19501 -.04151 .03323 .00000 -.48975 -.77120 -.44147 
2008 -.45306 8.15436 .17761 .17713 .10097 .19483 .00000 -.33625 -.53742 -.66162 
2009 -.26752 6.34489 .10694 .10475 -.13274 .17619 .00000 -.05507 • .08974 -.39288 
2010 -.22862 4.42482 .12928 .13104 .00042 .10388 .00000 -.42668 -.67964 -.37554 
E.C. 
YEAR Product. Net.Exp Demand Hum.Cons Peed Ind+Sd+W Stocks Ret.Pr. Prod.pr. SSR 
1993 .00000 .05717 -.00003 -.00004 .00000 .00000 -.1092 .00171 .00328 .00654 
1994 .00207 .11508 -.00022 - .00040 .00031 .00057 -.5062 .00780 .01483 .01254 
1995 .01636 .22697 -.00792 -.00668 -.01352 .00446 -.6870 .01215 .02271 .01934 
1996 .05344 •3.28010 -.00281 -.00858 .01423 .01470 16.3674 -.11900 -.22006 -.28133 
1997 -.06800 -1.09629 .00990 .00424 .03201 -.01861 11.3058 -.20532 -.38035 -.09468 
1998 -.19273 -.38998 .00623 -.00154 .03897 -.05229 5.0110 -.13816 -.25743 -.01957 
1999 -.12490 -.92852 .00136 -.00862 .03842 -.03283 4.1199 - .04762 -.08872 - .07531 
2000 .00198 -.55346 •.01268 -.01353 -.01159 .00171 7.0391 -.05004 -.09313 -.04635 
2001 -.03250 -.61367 -.00060 .00490 - .01765 -.00746 6.9680 -.10607 - .19671 -.04920 
2002 -.23467 -1.45995 .00185 .00725 -.00805 -.06185 1.9270 - .27464 -.50809 -.11234 
2003 .01246 - .17486 -.03450 -.04029 -.02064 .00493 4.4024 .14116 .26557 -.01887 
2004 -.02630 -.41518 .00326 .00664 -.00651 -.00514 5.3870 -.22307 -.41291 -.03484 
2005 -.31226 -1.90860 .01161 .01618 .00826 -.08226 -.6536 - .29690 -.54053 -.17234 
2006 -.01214 - .82627 -.05:81 - .04961 -.06903 -.00070 3.6378 .22948 .42904 -.07813 
2007 -.12117 -.94553 -.00088 .01526 -.04752 -.03003 2.0213 -.36073 -.65672 -.08877 
2008 -.34904 -2.82084 •.02763 -.00222 -.09909 -.09021 .2394 -.22406 -.41422 -.26671 
2009 -.16196 -1.70569 -.05649 -.02772 -.14624 -.04006 2.S050 .00222 .00395 -.17861 
2010 -.21399 -2.71560 .02584 .02647 .03309 -.05324 4.3654 -.31734 -.58461 -.27520 
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Table A.17: (Contd.) 
New Zealand 
YEAR Product. Net Exp. Demand Hum.Cons Feed Ind.Dem. Ret.Pr. Cons.pr. SSR 
1993 .00000 .00031 -.00079 -.00079 -.00079 .00000 .01778 .03278 .00079 
1994 .00331 .00548 -.00226 -.00233 -.00217 .00000 .07997 .13695 .00557 
1995 .02341 .03265 -.00084 .00087 -.00321 .00000 .11561 .18352 .02425 
1996 .05580 .04403 .08752 .07631 .10280 .00000 -1.34612 -2.15726 -.03170 
1997 -.25333 -.32683 -.05228 -.02767 -.08559 .00000 -1.61985 -2.67375 -.20115 
1998 -.40238 -.50822 -.11073 -.08429 -.14640 .00000 -.78082 -1.29764 -.29197 
1999 -.29976 -.39686 -.03032 -.03136 -.02891 .00000 -.64617 -1.05079 -.26952 
2000 -.28825 -.38597 -.01275 -.00033 -.02917 .00000 -1.16588 -1.87428 -.27554 
2001 -.38998 -.50766 - .05423 -.04621 -.06474 .00000 -1.26713 -2.05232 -.33593 
2002 -.48737 -.62127 -.10250 -.07490 -.13848 .00000 -.68418 -1.12616 -.38526 
2003 -.45772 -.60323 -.03594 -.00161 -.08030 .00000 -1.13118 -1.83903 -.42193 
2004 -.53579 -.69765 -.06609 -.03293 -.10905 .00000 -1.32304 -2.11102 -.47001 
2005 -.58586 -.74183 - .12242 -.09345 -.15916 .00000 -.55808 -.91469 -.46400 
2006 -.51589 -.68199 -.03026 .01288 -.08580 .00000 -1.33275 -2.12726 -.48578 
2007 -.62357 -.79658 -.09934 -.06283 -.14489 .00000 -1.18453 -1.91976 -.52475 
2008 -.69282 -.88381 -.12917 -.06198 -.21488 .00000 -.86974 -1.39659 -.56438 
2009 -.59201 -.76428 - .06256 -.02149 -.11316 .00000 -1.22648 -1.98389 -.52979 
2010 -.74701 -.97171 -.07584 -.03316 -.12991 .00000 -1.58032 -2.49823 -.67169 
World Market 
WORLD MARKET PRICES 
SBBSSSSB BBBBaaaaaaB BBBBB 
VEAR WHEAT RICB C.GRAINS fiOV.MEAT DAIRY OTH.AN. PROT.P. OTH.FD NONF.AG NONAGR. 
1993 -.00015 .00024 -.00021 .00041 .03322 -.00107 .00001 .00038 .00099 .00045 
1994 .05983 .04085 .07670 .04733 .19360 -.03806 .06102 .00168 .02004 .05658 
1995 -.03078 -.06759 -.19113 .01952 .28917 .07314 -.42236 -.35814 .00503 .10544 
1996 -.10598 .08455 .79926 -.06693 -2.03543 .05183 -.04626 .08804 -.26693 .12451 
1997 -.22718 -.02616 .19731 .16690 -2.49386 .13826 -.05405 -.02936 -.76621 .18483 
1998 -.39790 -.17016 -1.09093 .04869 -1.16743 .05553 -.48835 .00094 .00549 .13193 
1999 -.04178 -.11923 -.35185 .01186 - .90555 -.10666 -.11486 -.00320 .62858 .14679 
2000 .17627 -.08595 -.94394 -.10679 -1.83492 -.11442 -.62253 .16791 1.09062 .04009 
2001 .18540 - .07186 -.20741 .03088 -1.85092 -.06734 -.53213 .19642 .35411 .20561 
2002 -.18730 .06171 .06761 -.07227 -.88931 -.00114 -.50190 -.04516 .11451 .23955 
2003 -.07069 .04626 -.23763 -.01775 -1.71871 -.01828 -.45798 .05282 .34292 .12257 
2004 -.01305 -.16433 -.40518 .00542 -1.96665 -.05129 -.39826 .19095 .41106 .14751 
2005 -.29374 .02343 -.31726 .00627 -.67844 -.12071 -.38973 .27812 .32666 .23840 
2006 -.23851 .05557 .10265 .09072 -1.95361 -.01375 -.39722 .04032 .16761 .17742 
2007 .44011 .21561 .00467 .00117 -1.68466 -.15910 -.25840 .34411 .39930 .23969 
2008 .14306 -.00506 -.17375 .14182 -1.15286 -.12503 -.22056 -.02655 .54555 .24718 
2009 -.81299 -.14235 -.77677 -.18666 -1.97802 .12876 -1.04037 .13831 .15776 .00600 
2010 -.39677 - .17877 - .30199 .23641 -2.31410 -.04731 -.65607 .22214 .32311 .18884 
WORLD PRODUCTION ;  (1000 mt or 10**6 US $ 1970) 
YEAR WHEAT RICB C.GRAINS BOV.MEAT DAIRY OTH.AN. PROT.P. OTH.FD NONF.AG NONAGR. 
1993 .00000 .00000 .00000 .00000 .12329 .00000 .00000 .00000 .00000 .00000 
1994 -.00079 -.00008 -.00243 .00000 .39462 -.00012 -.00002 -.00012 .00009 .00001 
1995 .01540 -.00210 .01995 .00372 .63951 -.00552 .08651 .04710 -.00258 .00732 
1996 .06711 -.00082 - .17919 .01240 .91412 .00846 .06381 .00303 .03379 .00822 
1997 .05005 .00015 .01333 .00475 .80008 .01470 .04025 .04151 .06445 .00906 
1998 -.00140 .00122 .09295 .01187 .80522 .01825 .01119 .01841 -.04646 .01154 
1999 -.01802 .00486 -.11673 .01731 .96622 .03195 .00773 .01814 -.06026 .01579 
2000 -.11343 -.00626 .07352 .01340 1.00790 .02054 .06580 -.01418 -.09736 .02065 
2001 -.01348 .00297 -.02316 .01795 .94428 .03849 .10595 .01816 .02327 .02372 
2002 .04753 - .01172 -.00995 .02837 .91810 .03673 .11719 .02831 .01483 .02691 
2003 -.07714 -.00703 .05805 .00912 1.09017 .01783 .06744 -.00468 -.02385 .03117 
2004 -.03570 .00922 .03948 .01298 1.01958 .02469 .06553 -.00185 -.02035 .03628 
2005 .07343 -.00329 .02596 .03978 .89486 .05659 .09494 .00300 -.00668 .04007 
2006 .02060 -.00943 - .06021 - .00061 1.09882 .02135 .09661 .00388 -.00648 .04276 
2007 -.12087 -.00034 .08612 .05303 .98084 .06241 .11542 -.00983 -.01900 .04800 
2008 .02754 .00626 .05749 .00437 .88677 .05872 .11189 .03468 -.03754 .05054 
2009 .11490 - .00137 -.00148 .02570 .99226 -.00842 .11789 -.00924 -.01185 .05459 
2010 -.04244 .01024 -.03597 .00377 .94740 .01969 .05376 .02803 -.00849 .05576 
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Table A,17: (Contd.) 
WORLD STOCKS ;  (1000 mc or 10** 6 US 5 1970) 
insKBBnasaa BBBSSBBBBBII SBBBBBBSSBBB B 
YEAR WHEAT RICE C.GRAINS BOV.MEAT DAIRY OTH.AN. PROT.F. OTH.FD NONF.AG NONAGR. 
1993 .00000 .00000 .00000 .00000 .0000 .00000 .00000 .00000 .00000 .00000 
1994 .00076 .00008 .00049 .00002 3.2484 .00132 .00044 .00013 -.00139 .00000 
1995 -.00383 .00509 -.02316 .00357 -.1205 .08884 -.00691 .07842 .09611 .00000 
1996 .15001 .04900 .31889 .02889 7.6107 .03096 .65143 .73576 .25251 -.00007 
1997 .23760 -.03513 -.78331 .06752 18.0708 .07181 .25120 .04711 1.03399 .00147 
1998 .34636 .06402 .11589 .00132 23.3653 .04244 .28266 .37669 2.13497 -.00072 
1999 .40287 .11632 1.48651 .02555 21.7356 .06580 .57895 .19512 .16707 .00316 
2000 .01656 .03420 .15679 .04035 18.4767 .20985 .14337 .22530 -1.30717 .00184 
2001 -.35510 -.03612 .30438 .04263 18.0168 .09667 .69141 -.17073 -2.65288 .00107 
2002 -.06747 .03428 -.24090 .05228 19.5705 .22650 .82672 .05336 -.41544 -.00084 
2003 .38344 -.01028 -.48259 .09896 20.4290 .19847 .82803 .35347 .19752 .00025 
2004 .03134 - .04865 -.04751 .03649 19.7006 .11189 .58341 -.03823 -.64347 - .00001 
2005 -.04595 .04873 .25240 .02986 17.6018 .15612 .50760 -.12757 -.73790 -.00093 
2006 .39351 -.00055 .14070 .05059 20.1001 .27334 .59725 -.07022 -.28466 -.00115 
2007 .18716 - .03452 -.46482 -.00506 18.2002 .09692 .49164 .10642 -.04246 .00093 
2008 - .55521 • .06401 -.18774 .03344 20.5131 .24946 .43720 -.21316 -.37557 -.00252 
2009 -.11088 .03143 .17153 < .01536 18.3999 .22814 .36755 .21178 -.69505 .00023 
2010 .72934 -.01457 .46701 .01005 20.6661 -.13486 .91999 -.33852 -.30758 -.00318 
WORLD NET EXPORTS :  <1000 mc or • 10**6 US $ 1970) 
YEAR WHEAT RICE C.GRAINS BOV.MEAT DAIRY OTH.AN. PROT.F. OTH.FD NONP.AG NONAGR. 
1993 -.00038 .00025 .00043 -.00012 .03802 .00415 .00002 .00041 .00019 .00030 
1994 .00822 .00340 .00053 .00200 -.08574 .08246 .00234 .05774 -.00763 -.06882 
1995 .03383 .09317 -.00620 .04744 .21172 .02724 .13991 -.19562 .00523 -.13867 
1996 -.01141 -.14009 -.40980 .10539 -2.06256 .03771 .16874 -.18179 .05643 -.26773 
1997 - .03331 -.03144 -.36696 .03878 -2.33889 .08210 .11102 -.19740 .25094 -.47665 
1990 -.03884 -.08974 -.26908 .05395 -1.71808 .15319 .00508 -.21996 .00843 -.37765 
1999 .00939 -.15184 .01959 .03416 -1.82590 .16602 -.01493 -.14098 -.06802 -.29849 
2000 -.14132 -.13735 .51243 .10449 -2.1S542 .12763 .10101 .03927 -.17695 -.17221 
2001 -.28727 .01828 .16262 -.01423 •2.60383 .06941 .19535 .08083 .17174 -.40573 
2002 -.23901 -.06146 -.00359 .07827 -2.64170 .13061 .25127 .06156 .15674 -.20003 
2003 -.15439 -.03991 -.25522 - .07141 -2.06320 .16889 .17463 .01624 .07844 -.02788 
2004 -.18286 .02865 -.30566 -.05176 •2.30880 .20251 .15845 -.01394 .09513 .00359 
2005 -.29420 -.04262 -.17627 .05860 -2.58343 -.12039 .23324 .09131 .11207 -.11194 
2006 -.23513 -.04989 -.00317 -.09734 •1.47328 -.15659 .22607 .02715 .08143 .00000 
2007 -.19264 .03475 -.11971 .14279 -2.54611 -.57348 .33751 .06574 .07263 .02837 
2008 -.21645 .10372 -.10118 -.01408 -2.59927 -.80741 .33565 .07716 .10363 -.06477 
2009 -.18912 • .02362 -.13581 .13556 -2.84792 -.08792 .26816 .06903 .11803 .01386 
2010 -.25731 -.08183 -.18241 -.20920 -1.14337 .39659 .12647 .06043 .07446 -.02458 
WORLD MARKET RELATIVE PRICES ( P(N) « 1.0 ) 
YEAR WHEAT RICE C.GRAINS BOV.MEAT DAIRY OTH.AN. PROT.F. OTH.FD NONF.AG NONAGR. 
1993 -.00061 -.00021 -.00066 -.00004 .03276 -.00153 -.00045 - .00008 .00053 .00000 
1994 .00324 - .01572 .02011 -.00924 .13694 -.09458 .00444 -.05487 -.03651 .00000 
1995 -.13609 -.17286 -.29626 -.08583 .18354 -.03226 -.52724 -.46310 -.10031 .00000 
1996 -.23020 -.03990 .67392 -.19120 -2.15725 -.07259 -.17055 -.03643 -.39095 .00000 
1997 -.41125 -.21060 .01246 -.01790 -2.67375 -.04647 -.23843 -.21380 -.94929 .00000 
1998 -.52913 -.30169 •1.22124 -.08313 -1.29765 -.07630 -.61946 -.13081 -.12627 .00000 
1999 -.18829 -.26563 -.49791 -.13473 -1.05080 -.25307 -.26127 -.14977 .48108 .00000 
2000 .13613 -.12599 • .98364 -.14682 •1.87425 -.15445 -.66236 .12777 1.05011 .00000 
2001 -.02017 -.27690 -.41216 -.17437 -2.0S230 -.27239 -.73623 -.00917 .14820 .00000 
2002 -.42583 -.17741 -.17153 -.31108 -1.12616 -.24012 -.73967 •.28403 -.12475 .00000 
2003 -.19302 -.07621 -.35976 - .14014 -1.63903 -.14069 -.57984 -.06967 .22008 .00000 
2004 -.16031 -.31137 -.55187 -.14186 •2.11104 -.19850 -.54497 .04339 .26317 .00000 
2005 - .53089 -.21447 -.55434 -.23158 •.91467 -.35826 -.62664 .03962 .08804 .00000 
2006 -.41519 -.12163 •.07464 - .08655 -2.12726 -.19084 -.57363 -.13685 -.00980 .00000 
2007 .19994 -.02403 -.23446 -.23795 •1.91975 -.39784 -.49690 .10417 .15923 .00000 
2008 -.10386 -.25162 -.41989 -.10510 -1.39658 -.37128 -.46658 -.27306 .29764 .00000 
2009 -.81893 -.14834 -.78272 -.19265 •1.98390 .12274 -1.04631 .13230 .15175 .00000 
2010 -.58451 -.36692 -.48991 .04747 •2.49823 -.23571 -.84333 .03323 .13402 .00000 
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Table A.18: Detailed results for dairy sector variables under Scenario A3 
Percent Change from Base Scenario 
United States 
YEAR Product. Net.Exp Demand Hum.Cons Feed Ind+Sd4-W Stocks Ret.Pr. Cons.pr. 5SR 
1993 1 .9200 2.079 .0718 -.0069 1.9200 1.9200 183.491 .0193 .0452 1.8498 
1994 6 .1388 -13.862 7.5979 7.6657 6.1388 6.1388 78.324 -18.2211 -31.6262 .9202 
1995 10 .0546 -272.436 6.2998 6.1280 10.0546 10.0546 357.772 -14.1612 -9.9692 4.5039 
1996 14 .3737 -148.895 6.8776 6.5454 14.3737 14.3737 576.145 -11.1198 -7.6816 9.6817 
1997 16 .9728 -158.756 7.2424 6.8153 16.9728 16.9728 804.940 -10.6734 -10.1399 12.3656 
1998 18 .5326 -231.870 10.1235 9.7498 18.5326 16.5326 605.345 -13.9334 -17.4964 12.5442 
1999 19 .3716 -370.241 11.8589 11.5211 19.3716 19.3716 682.458 -17.1353 -20.4202 11.9617 
2000 19 .9121 -330.624 11.1862 10.7957 19.9121 19.9121 625.317 -17.3447 -17.5695 12.2191 
2001 20 .6086 -271.980 10.2931 9.8351 20.6086 20.6066 667.410 -16.2544 -15.0108 13.3176 
2002 21 .7680 -254.437 10.4969 9.9986 21.7680 21.7680 762.558 -15.6574 -15.3947 14.5963 
2003 22 .3298 -386.727 12.3848 11.9392 22.3298 22.3296 702.241 -16.1052 -20.5043 14.0986 
2004 22 .4018 -457.548 11.9146 11.4439 22.4019 22.4018 597.502 -17.9695 -17.8228 14.0900 
2005 22 .5017 -237.363 9.9229 9.3700 22.5017 22.5017 774.166 -15.5542 -12.6186 15.4168 
2006 22 .8065 -535.193 12.5833 12.1226 22.8065 22.8065 637.056 -17.8799 -20.3033 14.5377 
2007 22 .6035 -285.507 10.2672 9.7218 22.6035 22.6035 743.393 -15.5791 -12.8199 15.4536 
2008 22 .8613 -419.737 11.5514 11.0452 22.8613 22.8613 667.225 -16.3343 -17.1604 15.2817 
2009 22.7697 -323.423 10.5811 10.0399 22.7697 22.7697 737.769 -15.3298 -14.1607 15.7027 
2010 22 .9204 -544.813 11.5065 10.9930 22.9204 22.9204 608.794 -16.2175 -17.1633 15.3364 
Australia 
YEAR Product. Net.Exp Demand Hum.Cons Feed Ind-fSdfW Stocks Ret.Pr. Prod.pr. SSR 
1993 00000 .04286 .00002 .00002 .00000 .00000 -.1928 .00000 .00001 .01969 
1994 
- •  
00001 .06706 -.00005 -.00006 .00003 .00000 -.9090 .00002 .00002 .03237 
1995 04074 _ .83365 .00325 -.00170 .03354 .00000 12.5296 -.00001 -.00003 -.36916 
1996 00547 -2 .64998 -.00095 -.00356 .01525 .00000 39.9645 -.04116 -.04115 -.99456 
1997 01907 .00531 .00200 -.00647 .05522 .00000 26.7935 -.07384 -.07365 -.00606 
1998 22606 1 .46443 .03047 -.00576 .25911 .00000 20.0437 -.07097 -.07098 .46349 
1999 26116 1 .19959 .02366 -.02633 .33738 .00000 20.4806 -.27811 -.27813 .39939 
2000 12762 .66116 - .01190 -.05539 .25965 .00000 20.4519 -.64833 -.64832 .22615 
2001 03119 .24394 -.03367 -.06625 .17026 .00000 16.0628 -.61514 -.61515 .10593 
2002 19899 .18136 -.04699 -.06669 .07679 .00000 10.3596 -.82372 -.82374 .00661 
2003 06903 . .47538 -.00310 -.01807 .08954 .00000 13.7253 -.24967 -.24969 -.17037 
2004 
- •  
27123 
-
.35345 -.08267 -.09452 -.00836 .00000 12.2590 -1.15007 -1.15006 -.03341 
2005 •.39054 .61486 -.05166 -.06104 .00659 .00000 4.2726 -.77136 -.77136 -.09347 
2006 12821 -1 .08661 .02594 .03003 .00020 .00000 11.2668 .31952 .31951 -.40303 
2007 37254 - .41764 -.12471 -.12871 -.10008 .00000 4.7464 -1.57098 -1.57099 -.01987 
2008 55560 -1 .68533 - .05380 -.03779 -.15343 .00000 5.0294 -.49974 -.49976 -.49661 
2009 
- •  
30953 
-
.93495 -.05045 -.04657 -.07427 .00000 5.2665 -.58043 -.58042 -.28938 
2010 - .44127 -1 .42670 -.06200 -.05960 -.07701 .00000 6.1519 -.79005 -.79007 -.44595 
Canada 
YEAR Product. Net.Exp Demand Hum. Cons Feed Ind«-SdfW Stocks Ret.Pr. Prod.pr. SSR 
1993 00000 .03017 -.00053 -.00004 -.00326 .00000 -.1928 .00163 .00411 .01986 
1994 00302 .05925 -.00252 -.00114 -.01140 .00000 -.9090 .00659 .01954 .03779 
1995 03271 _ .56268 -.03150 - .04542 .04625 .00001 12.5296 -.09200 -.20823 - .33123 
1996 10991 -2 .28443 -.01462 -.01704 -.00281 .00010 39.9336 -.29116 -.65438 -1.06596 
1997 43514 -1 .17259 -.09766 -.01303 -.59993 .00031 26.7812 -.42604 -.95271 -.36406 
1998 52003 - .84233 -.08315 -.13776 .21725 .00077 20.0366 -.43075 -.96216 -.17162 
1999 
- •  
41103 
-
.60326 -.14044 -.22280 .32455 .00117 20.4737 -.41394 - .92313 -.10660 
2000 . 51756 .93124 -.20825 -.16327 -.50697 .00153 20.4448 -.40915 -.91219 -.22247 
2001 67892 -I .53962 -.11783 -.07723 -.37151 .00208 16.0586 -.40324 -.90040 -.45876 
2002 81859 -1 .86765 -.08614 -.07861 - .14564 .00267 10.3583 -.49999 -1.11040 -.57319 
2003 65611 -1 .65462 -.20700 -.19406 -.31681 .00313 13.7239 -.28365 -.64268 - .55506 
2004 93615 -2 .12697 -.13351 -.04133 -.68958 .00327 12.2577 -.65064 -1.44940 -.64595 
2005 -1. 10260 -2 .60437 -.01013 - .00394 -.04565 .00362 4.2737 -.46871 -1.02186 -.64069 
2006 56769 -1 .54246 -.27414 - .24712 -.48605 .00391 11.2899 -.06521 -.14668 - .54552 
2007 96809 -1 .91562 -.19937 -.01569 •1.20542 .00394 4.7505 -.83445 -1.62022 -.53474 
2008 -1. 04400 -2 .81560 -.01436 -.10876 .51503 .00440 5.0315 -.37442 -.83378 -1.02452 
2009 
- •  
93650 -1 .97374 -.37612 -.14329 -1.62287 .00455 5.2683 -.41970 -.92334 -.59508 
2010 -1. 0X792 -2 .96855 .05745 .03117 .21481 .00465 8 .1538 -.52853 -1.17310 -1.14451 
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1995 -.01047 .20811 .04626 .05047 -.02129 -.00405 .00000 -.17539 -.27439 -.05918 
1996 -.15177 1.01421 .13354 .13983 -.08032 .04712 .00000 -.51133 -.79171 - .28764 
1997 -.47679 2.51076 .18258 .19277 -.18737 .13132 .00000 -.66980 -1.03576 -.66457 
1998 -.4587!) 2.33646 .18322 .19132 -.12950 .18453 .00000 -.57133 -.88849 -.64718 
1999 - .22338 1.32275 .17066 .17824 -.13328 .18323 .00000 -.48971 -.76401 -.39746 
2000 -.28579 1.42431 .16313 .17228 -.20599 .16885 .00000 -.49753 -.77450 -.45290 
2001 -.36973 1.70012 .15510 .16234 -.13970 .16465 .00000 -.50904 -.79006 -.52947 
2002 -.41707 2.14692 .19150 .19863 -.08362 .15632 .00000 -.64216 -.99572 -.61347 
2003 -.15227 .97388 .12365 .12470 .05782 .19522 .00000 -.35558 -.55925 -.27856 
2004 -.49198 2.20152 .23250 .25371 -.61674 .10742 .00000 -.86183 -1.33928 -.73011 
2005 -.57766 2.88399 .16839 .17379 -.07666 .24578 .00000 -.58380 -.89615 -.75233 
2006 -.46017 1.51833 ,04491 .04015 .20504 .17451 .00000 -.05310 -.08392 -.51038 
2007 -.76106 4.10124 .31229 .32105 .03627 .04006 .00000 -1.10358 -1.69576 -1.08007 
2008 -.61891 2.46475 .14654 .14660 .08635 .31570 .00000 -.47030 -.73278 -.77258 
2009 -.46264 2.36288 .15572 .16239 -.12187 .14038 .00000 -.53300 -.82520 -.62348 
2010 -.44652 2.00437 .18207 .19732 -.47780 .14806 .00000 -.69928 -1.08749 -.63387 
Mexico 
YEAR Product. Net.Exp Demand Hum.Cons Feed Ind-fSd+W Stocks Ret.Pr. Prod.pr. SSR 
1993 .00000 -.0062 -.00050 -.00050 -.00292 .00000 .00000 .00256 .00423 .00052 
1994 .00246 -.0408 -.00322 -.00332 -.01220 -.00052 .00000 .01326 .02185 .00597 
1995 .02012 .2462 .05320 .05577 .08076 -.00338 .00000 -.12562 -.20559 - .03442 
1996 -.09633 1.8077 .14134 .14515 .19868 .05585 .00000 -.45548 -.73719 - .24965 
1997 - .40047 5.8514 .26350 .26955 .14029 .14592 .00000 -.78388 -1.25793 - .69642 
1998 -.56770 8.9159 .38885 .39356 .59430 .27042 .00000 -.94487 -1.51122 -1 .00197 
1999 - .65669 10.2408 .43981 .44065 .76085 .39422 .00000 -.99903 -1.59398 -1 .14872 
2000 -.81030 12.1260 .41023 .40838 .49766 .44154 .00000 -.98887 -1.57425 -1 .27922 
2001 -.87771 12.9074 .35151 .34813 .50813 .40925 .00000 -.92431 -1.47040 -1 .28852 
2002 -.86181 13.8589 .38001 .38095 .50909 .34865 .00000 -.99898 -1.58840 -1 .30048 
2003 - .72929 10.6043 .38738 .38772 .38380 .38040 .00000 -.69847 -1.12650 -1 .16980 
2004 - .97636 13.6105 .46534 .46956 .33678 .38831 .00000 -1.20528 -1.92617 -1 .51055 
2005 -1.01229 20.0375 .41718 .41404 .57070 .46976 .00000 -.95090 -1.49909 -1 .49570 
2006 -.71551 10.8903 .31655 .31255 .19771 .41233 .00000 -.38858 -.63497 -1 .08239 
2007 -1.07401 23.0586 .56638 .58030 .11023 .31324 .00000 -1.45474 -2.29366 -1 .71245 
2008 - .97613 17.8744 .40505 .39561 .69503 .57921 .00000 -.81965 -1.31458 -1 .44632 
2009 -1.01488 24.6300 .43740 .44180 -.10330 .39493 .00000 -.88289 -1.40403 -1 .51771 
2010 -.99788 17.1542 .39820 .39581 .49177 .44050 .00000 -1.03545 -1.65385 -1 .46162 
E.C. 
YEAR Product. Net.Exp Demand Hum.Cons Feed Indi-Sd^W Stocks Ret.Pr. Prod.pr. SSR 
1993 .00000 .10084 -.00005 -.00006 .00000 .00000 -.1928 .00304 .00581 .01153 
1994 .00292 .20245 -.00059 -.00068 •.00049 .00080 -.9090 .01402 .02667 .02216 
1995 .03792 -2.07354 -.00460 -.00561 -.00299 .01034 12.5296 -.15923 -.29755 . .19347 
1996 - .12417 -8.84128 .01429 .01591 .01457 -.03392 39.9830 -.47407 -.87667 - .73365 
1997 -.45107 -5.95666 .03666 .03062 .07567 -.12374 26.8008 -.61663 -1.14225 - .50577 
1998 -.56470 -4.86268 .01846 -.00064 .10237 -.15321 20.0479 -.48860 -.91058 - .42611 
1999 -.39071 -3.31201 -.02122 -.03116 .02142 -.10335 20.4851 -.35600 -.66475 
-
.27394 
2000 -.28589 -2.80534 -.02449 -.02100 -.03011 -.07363 20.4562 -.33466 -.62310 .21051 
2001 -.36564 -4.02787 .00557 .00032 .03438 -.09424 16.0653 -.37697 -.69946 - .31027 
2002 -.51700 -5.33763 .01982 .00815 .07591 -.13440 10.3604 -.51044 -.94428 - .44180 
2003 -.37923 -4.60825 -.0209S -.02858 .01227 -.09650 13.7260 -.27587 -.51866 - .42581 
2004 -.63133 -6.75288 .00939 .02520 -.02089 -.16171 12.2598 -.69632 -1.28946 - .54884 
2005 - .75928 -6, .64716 .02825 .02071 .07875 -.19838 4.2720 -.46183 -.84084 -.63554 
2006 -.36486 -5. .19958 -.06049 -.05315 -.08035 -.08912 11.2881 -.02707 -.05060 -.46380 
2007 -.71928 -6. .05591 -.00115 .04180 -.11280 -.18533 4.7471 -.90139 -1.64099 -.57531 
2008 -.78466 -7, .99934 -.00921 -.00581 .00262 - .20074 5.0281 -.37115 -.68612 -.77788 
2009 - .70873 •6. .62197 -.04917 -.00850 -.15800 -.18103 5.2654 -.42516 -.77956 -.68448 
2010 -.78621 -8.49667 .01257 .03088 -.01898 -.19910 8.1508 -.56796 -1.04624 -.84824 
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Table A.18: (Contd.) 
New Zealand 
YEAR Product. Net Bxp. Demand Hum.Cons Feed Ind.Dem. Ret.Pr. Cons.pr. SSR 
1993 .00000 .00055 -.00141 -.00140 -.00141 .00000 .03138 .05787 .00140 
1994 .00574 .00957 -.00408 -.00422 -.00388 .00000 .14386 .24634 .00982 
1995 .04106 .02308 .08819 .08983 .08592 .00000 -1.89918 -3.01487 - .04710 
1996 -.324S9 - .46684 .05782 .06834 .04348 .00000 -4.54541 -7.28434 - .38249 
1997 -.91664 -1 .19753 -.14838 -.12062 -.18594 .00000 -5.06185 -8.35518 - .76941 
1998 -1.25110 -1 .62790 -.21285 -.19007 -.24358 .00000 -4.35563 -7.23850 -1 .04047 
1999 -1.49358 -1 .99830 -.20409 -.12914 -.30457 .00000 -4.51202 -7.33742 -1 .29213 
2000 -1.78230 -2 .32316 -.25729 -.14791 -.40184 .00000 -4.56009 -7.33078 -1 .52893 
2001 -1.94077 -2 .52574 -.27183 -.17598 -.39747 .00000 -4.31995 -6.99684 -1 .67350 
2002 -2.05381 -2 .67077 -.28061 -.17941 -.41250 .00000 -3.92376 -6.45852 -1 .77819 
2003 -2.14939 -2 .80889 -.23763 -.11871 -.39129 .00000 -4.49197 -7.30284 -1 .91631 
2004 -2.41904 -3 .14255 -.31940 -.16559 -.51871 .00000 -4.35436 -6.94772 -2 .10637 
2005 -2.42917 -3 .13923 -.31938 -.21412 -.45287 .00000 -3.61489 -5.92476 -2.11655 
2006 -2.48582 -3 .24831 -.25653 -.07733 -.48724 .00000 -4.82259 -7.69758 -2 .23502 
2007 -2.65210 -3 .40310 -.37661 -.23662 -.55129 .00000 -4.12972 -6.69300 -2 .28410 
2008 -2.86872 -3 .72295 -.34771 -.14752 -.60307 .00000 -4.21528 -6.76867 -2 .52981 
2009 -2.62452 -3 .37182 -.32773 -.18208 -.50722 .00000 -4.30601 -6.96523 -2.30435 
2010 -3.06238 -3.97371 -.34024 -.13613 -.59881 .00000 -4.87035 -7.69923 -2.73144 
World Market 
WORLD MARKET PRICES 
asBSSsa aaaaasaaaaaaa • saa 
YEAR WHEAT RICE C.GRAINS BOV.MBAT DAIRY OTH.AN. PROT.P. OTH.PD NONP.AG NONAGR. 
1993 •.00015 .00064 -.00119 .00055 .05833 -.00151 -.00064 .00054 .00079 .00047 
1994 .08018 .05764 .09074 .07329 .33136 -.05641 .08140 .00198 .02932 .08481 
1995 -.14959 .02985 .10257 -.01892 -2.90576 .08792 -.50456 .04289 -.04775 .11250 
1996 -.18075 -.05852 -.38761 .09259 -7.08523 .11233 -.75722 .18484 .16052 .21474 
1997 -.73906 -.50129 -1.71527 .06751 -7.91298 .11358 -1.05623 -.19792 .68889 .48250 
1998 -.54277 -.30375 -.76904 -.32105 -6.66575 -.04904 -.25438 .04428 .74924 .61746 
1999 .01147 -.47203 .26782 -.41605 -6.87231 .01126 .20249 .06429 .41668 .50197 
2000 -.32922 -.26290 -.62547 -.06522 -7.01217 .04317 -.57940 .07121 .60709 .34379 
2001 -.74011 -.16785 -.92920 -.03564 -6.62843 -.04903 -.92889 .14845 1.08851 .39611 
2002 -.56770 -.38648 -.48220 -.14618 -5.99646 -.05322 -.64665 .11592 .86897 .49394 
2003 -.14023 -.24906 -.28824 -.10929 -6.94404 -.01503 -.41828 .19340 .61619 .38705 
2004 -.54381 -.53639 -1.21449 -.17303 -6.71687 .14215 -1.14492 -.14299 .85196 .24808 
2005 -.88610 -.07827 -.47137 .01283 -5.46910 -.27720 -.46513 .63843 1.18875 .48435 
2006 -.52511 -.26053 -.08481 .07361 -7.29638 -.03260 -.27678 .15669 .62125 .43465 
2007 -.52438 -.18061 -1.77972 -.76908 -6.33281 .04378 -1.37540 .62746 .68982 .38603 
2008 -.73069 -.52567 .56567 1.25226 -6.32783 -.26864 -.30139 -.18970 1.17034 .47286 
2009 -.85666 -.07131 -1.81044 -.61677 -6.78720 .16229 -1,64080 .58510 .43858 .19137 
2010 -.36043 -.85485 .17299 .67931 -7.33751 -.08122 -.62232 -.17487 1.05988 .39187 
WORLD PRODUCTION !  (1000 mt or lO'^G US S 1970) 
YEAR WHEAT RICE C.GRAINS BOV.MEAT DAIRY OTH.AN. PROT.P. OTH.PD NONP.AG NONAGR. 
1993 .00000 .00000 .00000 .00000 .21922 .00000 .00000 .00000 .00000 .00000 
1994 -.00012 -.00010 -.00062 -.00019 .70355 -.00024 -.00008 -.00022 .00010 .00001 
1995 .00141 -.00320 -.03279 .00947 1.17090 -.00612 .12809 -.00080 -.00186 .01083 
1996 .01620 .00758 .07507 .09838 1.40157 .00810 .11330 .01175 -.01322 .01151 
1997 .02456 .02245 .17582 .05775 1 .02049 .08245 .09581 .12378 -.04746 .01372 
1998 -.07176 .00720 -.02108 .10240 1 .11687 .12277 .02428 .07784 -.02044 .01873 
1999 -.12892 -.00720 -.10601 .07466 1 .24097 .09678 .04317 .04496 -.00370 .02600 
2000 -.01822 - .03227 .11071 .02915 1 .12512 .07748 .09284 .04311 -.05232 .03323 
2001 .06762 -.01369 .07103 .04330 1 .07527 .09460 .09922 .05061 -.07316 .03842 
2002 -.00735 .01356 -.02703 .06311 1 .17151 .10161 .08840 .05489 -.02839 .04311 
2003 - .11789 -.01220 -.00542 .04055 1 .33584 .07811 .06034 .02409 -.02255 .04992 
2004 -.02111 -.01050 .05593 .03388 1 .15746 .03497 .09673 .04392 -.06415 .05677 
2005 .13104 -.00360 -.01829 .06782 1 .08669 .13498 .06136 .02447 - .04942 .06299 
2006 -.03331 -.00814 -.05130 .00646 1 .35223 .07768 .09295 .04170 -.01716 .06726 
2007 -.07573 - .00775 .26367 .10498 1 .10551 .10299 .15781 -.00206 -.03794 .07426 
2008 .15520 .01399 -.28041 -.04853 1 .12236 .11790 .10692 .11427 -.07464 .07775 
2009 - .11034 -.04026 .23984 .19150 1 .18049 .04117 .11299 - .00777 -.01736 .08269 
2010 -.04796 .01809 -.17926 .04978 1 .11911 .06147 .02066 .10529 -.05324 .08684 
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Table A.18: (Contd.) 
WORLD STOCKS : (1000 mt or 10««6 US $ 1970) 
YEAR WHEAT RICE C.GRAINS BOV.MEAT DAIRY OTH.AN. PROT.P. OTH.FD NONP.AG NONAGR. 
1993 .00000 .00000 .00000 .00000 .0000 .00000 .00000 .00000 .00000 .00000 
1994 .00075 -.00006 .00119 -.00003 5.7757 .00170 .00111 -.00012 -.00086 .00000 
1995 .00528 .00879 -.00786 .00446 2.2918 .13272 .00441 .11825 .14592 .00000 
1996 .28770 .02245 .01081 .04420 14.1055 .02614 .80699 .09121 .40354 -.00009 
1997 .39814 .14212 .64507 .04082 25.6162 .10627 1.17481 .02958 .10126 .00045 
1998 1.09442 .53993 2.17709 .14963 30.9423 .38168 1.68913 1.18434 -.50392 .00960 
1999 .84374 .48822 .57215 .33964 29.4518 .62266 .81223 .90542 -.31147 .00787 
2000 .04141 .15591 -1.24086 .31705 25.6563 .45231 .16212 .67898 .22543 .00426 
2001 .32703 -.04534 .00347 .15069 23.6246 .23355 .89576 .40260 -.63496 .00025 
2002 .92580 -.05505 .77430 .15637 24.0339 .38998 1.33501 .33928 -1.58534 .00070 
2003 .67574 .07939 .08771 .22351 25.4073 .47896 1.10903 .40991 -.79710 .00207 
2004 -.04227 -.03535 -.33551 .16756 24.6690 .34662 .70849 .03793 -.43457 -.00074 
2005 .33991 .02599 .67147 .11421 21.1333 .11153 1.30965 .22104 -1.30894 -.00099 
2006 1.00004 -.06438 .03241 .10708 23.8785 .60966 .74950 -.52969 -1.42207 -.00209 
2007 .34119 -.00503 -.59813 .04053 22.4483 .33443 .47701 .11707 -.18127 .00184 
2008 .20802 -.05451 1.39009 .22023 23.2528 .23511 1.57714 -.53672 -.38134 -.00774 
2009 .56839 .11625 -1.29072 -.35864 21.7923 .69053 .41470 .49717 -1.29912 .00192 
2010 .32183 -.19283 .86089 .12787 23.4501 .15613 1.42589 -.90599 -.22310 -.00800 
WORLD NET EXPORTS :  {1000 mc or 10**6 US $ 1970) 
YEAR WHEAT RICE C.GRAINS BOV.MEAT DAIRY OTH.AN. PROT.P. OTH.FD NONP.AG NONAGR. 
1993 .00004 .00067 .00037 -.00019 .06707 .00855 -.00004 .00089 .00012 .00065 
1994 .01383 .00493 -.01145 .00136 -.15244 .12223 .00266 .08519 -.01116 -.10249 
1995 -.13805 .06006 .26056 .10055 .30712 .07026 .20895 .11309 -.01730 -.22328 
1996 .0S896 .04576 -.00979 .08186 -3.12916 .12059 .22485 .18982 -.03038 -.64465 
1997 - .21071 .04424 -.92174 .26029 -2.55994 .23480 .18581 -.12632 .09860 -1.31627 
1998 - .21708 -.18271 -.64512 .56630 .94836 .29339 .08063 -.35117 .17933 -1.40401 
1999 -.37723 -.40540 - .47760 .41036 3.98373 .36540 .07434 -.32450 .18827 -1.03947 
2000 - .75381 -.43122 -.73488 .15117 3.55169 .33734 .12369 -.37999 .19253 -1.04095 
2001 -.83580 -.09325 -.79820 .11097 2.02890 .29892 .14952 -.33573 .26179 -1.14778 
2002 -.65711 .14602 -.61563 .25216 .80699 .24095 .18217 -.32803 .33164 -.33024 
2003 -.61802 -.03483 -.53984 .10710 3.96132 .17758 .15206 -.29023 .31418 - .14248 
2004 - .72996 -.02040 -.98468 .11360 5.31617 .86089 .12669 -.31805 .32776 -.12317 
2005 -.78600 .02949 -.67697 .14039 .51327 .22023 .16657 -.20865 .32968 -.23048 
2006 -.71509 .01600 -.31005 .02537 5.52201 -.21416 .21991 -.20633 .27548 -.06056 
2007 -1.02904 -.08329 -1.03996 -.04912 2.37268 - .15953 .30310 .06861 .26393 -.09947 
2008 -.91010 .01684 -.03831 -.49591 3.80153 -.06862 .23080 -.01482 .22048 -.09797 
2009 -.89699 -.19130 -.73528 1.09354 2.86976 .18635 .20840 .07869 .27502 .01614 
2010 -.93101 -.12170 -.25486 .03858 5.10413 .69838 -.02064 -.21544 .28401 - .02570 
WORLD MARKET RELATIVE PRICES ( P(N) > 1.0 ) 
YEAR WHEAT RICE C.GRAINS BOV.MEAT DAIRY OTH.AN. PROT.P. OTH.FD NONP.AG NONAGR. 
1993 -.00062 .00017 -.00166 .00008 .05787 -.00197 -.00111 .00007 .00033 .00000 
1994 • .00464 -.02715 .00592 -.01150 .24634 -.14110 - .00341 -.08277 -.05544 .00000 
1995 -.26179 -.08256 -.00991 -.13126 -3.01486 -.02454 -.61635 -.06952 -.16006 .00000 
1996 - .39466 -.27268 -.60106 -.12189 -7.28433 -.10220 -.96989 -.02984 -.05412 .00000 
1997 -1.21570 -.97907 -2.18722 -.41300 -8.35517 -.36714 -1.53133 -.67715 .20541 .00000 
1998 -1.15311 -.91556 -1.39786 -.93275 -7.23850 -.66240 -.86649 -.56966 .13097 .00000 
1999 -.48806 -.96914 -.23298 -.91344 -7.33745 -.48826 -.29799 -.43550 -.08487 .00000 
2000 -.67071 -.60462 -.96595 -.40762 -7.33076 - .29959 -.92004 -.27165 .26238 .00000 
2001 -1.13175 -.56174 -1.32008 -.43006 -6.99683 -.44339 -1.31978 -.24669 .68967 .00000 
2002 -1.05642 -.87610 -.97135 -.63697 -6.45850 -.54448 -1.13499 -.37617 .37318 .00000 
2003 -.52525 -.63366 -.67269 -.49442 -7.30284 -.40053 -.80222 -.19291 .22825 .00000 
2004 -.78992 - .78253 -1.45895 -.42006 -6.94772 -.10567 -1.38955 -.39010 .60239 .00000 
2005 -1.36384 -.5S990 -.95111 -.46926 -5.92475 -.75788 -.94490 .15334 .70101 .00000 
2006 -.95561 -.69218 -.51722 -.35948 -7.69757 -.46524 -.70836 -.27677 .18579 .00000 
2007 -.90692 -.56446 -2.15743 •1.15068 -6.69301 -.34094 -1.7S466 .24050 .30262 .00000 
2008 -1.19789 -.99383 .09238 .77574 -6.76868 -.73799 -.77060 -.65944 .69420 .00000 
2009 -1.04602 -.26218 -1.99793 -.80660 -6.96525 -.02903 -1.82867 .39298 .24674 .00000 
2010 -.74935 -1.24185 -.21803 .28632 -7.69922 - .47125 -1.01023 -.56453 .66541 .00000 
Table A.19: 
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Detailed results for dairy sector variables under Scenario B1 
Percent Change from Base Scenario 
United States 
YEAR Product. Net .Exp Demand Hum, .Cons Peed Ind+Sd+W Stocks Ret.Pr. Cons.pr. SSR 
1993 1.0800 55 .520 .3866 .3571 1.0800 1, .0800 172.268 -1.0857 -2.5473 .70626 
1994 3. ,3922 -160 .044 7.1093 7.2822 3.3922 3. .3922 .387 -20.5306 -34.8230 -2.32166 
1995 5. .0550 36 .799 5.2097 5. .2167 5.0550 5.0550 1.713 -21.6209 -22.7413 -2.37510 
1996 7, .2010 -28 .631 3.9838 3. .8413 7.2010 7, .2010 249.274 -18.5677 -15.1164 .62589 
1997 8. .7188 -19 .168 5.7479 5 .6175 8.7188 8, .7188 463.874 -14.9923 -10.7192 3.40711 
1998 9.7725 5.516 9.2108 9, ,1858 9.7725 9.7725 509.297 -16.0081 -17.1184 3.92619 
1999 10, ,2113 20.637 10.9040 10. .9352 10.2113 10.2113 456.696 -18.3843 -20.8222 3.30422 
2000 10. .4010 7 .121 10.2475 10.2407 10.4010 10. .4009 468.620 -18.0507 -17.6926 3.43942 
2001 10.7880 2 .043 9.8234 9, ,7805 10.7880 10.7880 548.361 -16.7215 -15.2054 4.31075 
2002 11.4495 21 .333 10.5123 10. .4708 11.4495 11.4495 706.072 -17.0129 -17.3526 4.87093 
2003 11, ,7071 .042 12.2847 12. .3106 11.7071 11, .7071 591.771 -19.0226 -21.1676 4.28348 
2004 11. .6991 -7 .207 11.7992 11, .8037 11.6991 11, .6991 527.746 -18.9456 -18.8624 4.18718 
2005 11, ,7360 5 .148 9.9977 9, .9213 11.7359 11, .7360 712.010 -16.9535 -14.5322 5.20398 
2006 11, ,9455 -22.458 12.4903 12. .5149 11.9455 11, .9455 541.182 -18.8139 -20.7524 4.49440 
2007 11. .7903 -4 .482 10.1935 10. .1229 11.7903 11. .7903 678.315 -16.5781 -13.8970 5.34132 
2008 12. .0211 -17 .308 11.5788 11, .5591 12.0211 12, .0211 617.308 -17.6072 -18.7328 5.08445 
2009 11. .9026 -20 .093 10.5558 10, .4960 11.9026 11 .9026 655.022 -16.5107 -15.2347 5.48531 
2010 12, ,0478 -57 .917 11.4046 11. .3757 12.0478 12. .0478 534.471 -17.1599 -17.8517 5.23073 
Australia 
YEAR Product. Net.Exp Demand Hum.Cons Feed Indi-Sd-fM Stocks Ret.Pr. Prod.pr. SSR 
1993 .00000 -2. .55546 -.00038 -.00044 .00000 .00000 11.493 .00001 .00002 -1.16038 
1994 -.01887 -4. .11422 -.00315 -.00027 -.02059 .00000 54.763 -.00040 
-
.00040 -1.93813 
1995 -.04178 .19811 -.00558 .00139 -.04826 .00000 109.738 .01672 .01670 -.06626 
1996 .12046 4 .36071 .02062 .00886 .09359 .00000 47.253 .06758 .06759 1.51255 
1997 .46565 5, .69202 .05857 -.00144 .43582 .00000 4.765 -.02713 - .02714 1.75345 
1998 .76934 3, ,03523 .07225 -.04608 .81913 .00000 1,684 -,56813 - .56814 .84671 
1999 .17372 .27325 -.04126 -.13093 .52142 .00000 5.884 -1.54904 -1 .54906 .04225 
2000 -.46935 .96200 -.13199 -.16321 .06299 .00000 3.298 -1.94041 -1.94040 -.20916 
2001 -.63422 -1, .96318 -.10268 -.09487 -.15157 .00000 2.492 -1.05929 -1 .05929 -.51163 
2002 -.30334 -2, .05461 -.01854 -.00778 -.08616 .00000 9.217 -.10022 - .10022 -.65282 
2003 -.46125 .40347 -.15138 -.16907 -.04187 .00000 3.136 •2.12205 -2 .12209 .02437 
2004 -.33877 -1. .34018 -.02869 -.03316 -.00064 .00000 6.116 -.43729 
-
.43733 -.40565 
2005 -.43811 -1, .09964 -.09930 -.10565 -.05989 .00000 3.239 -1.27444 -1 .27444 -.27527 
2006 -.61666 -1, ,59360 -.10630 -.08693 -.22806 .00000 1.786 -1.06917 -1 .06916 -.41281 
2007 - .47489 -1, .55248 -.06461 -.04968 -.15669 .00000 2.775 -.66325 - .66325 -.47312 
2008 -.59913 -1. .91673 -.09327 -.08095 -.16999 .00000 4.626 -1.03146 -1 .03148 -.57921 
2009 -.61617 -1. .32264 -.14521 -.13076 -.23384 .00000 1.264 -1.56599 -I .56599 -.32776 
2010 - .58536 -1, .85347 -.07075 -.06153 -.12839 .00000 3.060 -.83297 - .83297 -.57396 
Canada 
YEAR Product. Net.Exp Demand Hum.Cons Feed ind-fSdi-H Stocks Ret.Pr. Prod.pr. SSR 
1993 1.60071 2.2315 .03354 .00231 .20548 .00000 11. ,493 - .10508 .23549 .41036 
1994 4.25372 7.3590 .21080 .11473 .82914 -.00032 54.763 - .54149 -1. .23015 2.04152 
1995 5.78440 15.4784 .33307 .24990 .88534 -.00083 109. ,738 -1 .28219 -2, ,90284 5.39276 
1996 5.72176 19.3265 .34169 .22371 1.09143 -.00108 47.291 -1 .70939 -3, .84395 6.80242 
1997 5.66517 19.1760 .30474 .01829 2.00031 -.00058 4, ,817 -1 .83660 -4. .10896 6.73260 
1998 6.18461 17.3820 .39294 - .08736 3 .23158 .00025 1. .734 -1 .87461 -4 .16723 5.92714 
1999 6.26336 16.4034 .47858 .12126 2 .69527 .00063 5. .936 -1 .95940 -4, ,37273 5.56948 
2000 5.75796 15.7078 .54941 .35625 1.76873 .00106 3, ,349 -2 .00735 -4 .48015 5.31269 
2001 5.75442 15.2455 .73109 .39728 2 .77036 .00161 2, .537 -1 .99058 -4. .44755 5.01227 
2002 6.75483 17.4415 .55948 .27382 2 .29612 .00217 9. .247 -1 .69057 -3.75646 5.77098 
2003 6.26778 16.9921 .64816 .38434 2 .22641 .00212 3, .164 -2 .40335 -5, .45242 5.93716 
2004 6.46814 17.3169 .49917 .14425 2 .63458 .00222 6, ,145 -1.79413 -3. .99926 5.83263 
2005 6.49649 16.9428 .74210 .36335 2 .90089 .00221 3. .258 -2 .17125 -4.73526 5.79400 
2006 6.29713 16.7112 .56349 .31732 2 .10799 .00230 1.805 -2 .00533 -4 .52349 5.79950 
2007 6.51559 17.0822 .51778 .31953 1 .65778 .00246 2.790 -1 .91756 -4. .18497 5.90327 
2008 6.60697 16.4577 .83205 .33975 3 .77434 .00245 4, .640 -2.04415 -4. .55166 5.64414 
2009 6.33864 17.1774 .29313 .17714 .93237 .00225 1, .278 -2 .26231 -4, .98047 6.18813 
2010 6.34670 15.5815 .85107 .39959 3 .54245 .00258 3.074 -1 .96332 -4 .35836 5.37581 
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Japan 
YEAR Product. Net.Exp Demand Hum.Cons Feed lnd4^Sd*W Stocks Ret.Pr. Prod.pr. SSR 
1993 1.47852 -5.8204 .04852 .04549 .16000 .00469 .00000 -.19348 .30626 1, .44295 
1994 3.43869 •9.8439 .23359 .23569 .20938 .04980 .00000 -.98413 -1, .55894 3. .23048 
1995 4.01317 -11.0340 .55540 .56933 .11724 .23270 .00000 -2.19391 -3. .43240 4.28006 
1996 4.04676 -9.5776 .71286 .74679 -.53083 .54117 .00000 -2.64977 -4, .10207 3. .34469 
1997 4.28164 -11.9255 .70461 .73541 -.46236 .71532 .00000 -2.50060 -3, .86640 3. .58710 
1998 5.07406 -14.0969 .67115 .69629 -.30877 .70867 .00000 -2.31802 -3, .60425 4. .41710 
1999 5.21144 -12.5977 .67270 .70251 -.50446 .66637 .00000 -2.45920 -3. .83499 4. .55503 
2000 4.55030 -10.1682 .68655 .71757 -.55429 .67180 .00000 -2.59329 -4, .03292 3, .87768 
2001 4.79581 -11.4889 .66663 .70065 -.70669 .68274 .00000 -2.56364 -3, .97408 4 .14424 
2002 5.86529 -16.4075 .57880 .60053 -.32390 .67554 .00000 -2.18822 -3 .39100 5 .30904 
2003 4.07578 -11.5908 .04127 .00230 - .75145 .56782 .00000 -3.19456 -5, .01723 4. .04207 
2004 5.21893 -11.8972 .61515 .65427 -1.10236 .83608 .00000 -2.32377 -3, .61001 4. .62369 
2005 5.46314 -16.4081 .74949 .70030 -.46680 .62738 .00000 -2.82082 -4. .32743 4 . .72507 
2006 S.07421 -12.0560 .70115 .73280 -.66443 .74664 .00000 -2.62257 -4, .11064 4. .30712 
2007 4.79155 -13.9746 .64894 .68375 -.82037 .69651 .00000 -2.46467 -3, .78671 4. .15693 
2008 5.26673 -13.0355 .72361 .74020 .02244 .66866 .00000 -2.67140 -4, .15839 4 .55666 
2009 4.28590 -11.7111 .78498 .82982 -1.08474 .69791 .00000 -2.95005 -4, .56284 3 .50824 
2010 4.24017 -9.7295 .65730 .70508 -1.49022 .77788 .00000 -2.54936 -3, .96377 3. .59610 
Mexico 
YEAR Product. Net.Exp Demand Hum.Cons Peed Ind^Sd'fW Stocks Ret.Pr. Prod.pr. SSR 
1993 1, .29157 -14.2746 .02914 .02974 .20880 .00007 .00000 .14839 - .24311 1 .32592 
1994 3. .31209 -20.7545 .14870 .15143 .84317 .03096 .00000 .85060 -1 .40233 3 .33052 
1995 4 . 39369 -22.0176 .53014 .54361 1.56475 .15692 .00000 -2.26601 -3 .70791 4 .06073 
1996 4. .03190 -19.8013 1.05714 1.07470 2.54736 .55490 .00000 -3 .61970 -5 .85150 3 .10702 
1997 3. .20653 -13.3348 1.44979 1.45521 4.20472 1.08890 .00000 -4 .58966 -7 .35954 1 .02476 
1998 2. .75779 -8.2609 1.64642 1.63850 5.57122 1.46992 .00000 -5 .18045 -8 .27996 1 .15144 
1999 2.20813 -4.1476 1.64057 1.62296 5.78009 1.65480 .00000 -5, .54197 -8 .83853 .67047 
2000 1, .90731 -1.4254 1.59287 1.57323 5.76130 1.64180 .00000 -5.70772 -9 .08269 .32543 
2001 1, .92633 -2.0100 1.57461 1.55422 6.26492 1.59268 .00000 -5 .75154 -9 .14397 .36407 
2002 2. .72703 -12.9653 1.40324 1.37711 5.79393 1.57104 .00000 -5 .05223 -8 .02680 1 .37186 
2003 2. .30697 -3.5849 1.79857 1.80044 5.79717 1.39664 .00000 -5. .98367 -9 .63974 .60986 
2004 2. .52397 -6.7528 1.60710 1.57921 5.82426 1.81717 .00000 -5, .17904 -0 .25620 .94912 
2005 2. .55282 -0.6038 1.79518 1.78727 5.83180 1.59589 .00000 -5.70252 -8 .95742 .78251 
2006 2. .13705 -2.6606 1.71041 1.60901 5.55278 1.80464 .00000 -5 .44151 -8 .75464 .44068 
2007 2.24792 -5.4281 1.72615 1.71144 5.31072 1.70644 .00000 -5. .36001 -8 .43275 .53889 
2008 2. .54694 -8.4276 1.74283 1.72595 5.05638 1.72646 .00000 -5. .50543 -8 .78353 .83057 
2009 1, .89489 3.1716 1.96719 1.96419 5.00521 1.74293 .00000 -5 .80587 -9 .19071 
-
.07378 
2010 1. .95437 -6.3466 1.31579 1.26496 5.62048 1.97964 .OQQOO -S, .40054 -8 .59876 .65993 
E.C. 
YEAR Product. Net.Exp Demand Hum.Cons Feed IndtSdfW Stocks Ret.Pr. Prod.pr. SSR 
1993 1. .46427 0.3631 .00262 .00413 -.05046 .41156 11.493 .17359 - .33104 .78301 
1994 3. .60736 26.3918 .06472 .06027 - .05892 1.01257 54.763 
- •  
.99906 -I .90031 2.49138 
1995 4. .67733 53.6371 .19268 .19507 .05781 1.27280 109.738 -2. .45113 -4 .58217 4 .48830 
1996 4. .06663 58.7597 .20751 .27364 .23650 1.11258 47.230 -3 .22599 -5 .97039 4 .65762 
1997 3 .63244 49.2032 .26714 .22568 .31753 .99847 4.733 -3 .22238 -5.97263 4 .21215 
1996 4 . 23407 46.1226 .20684 .16699 .22539 1.15073 1.654 -2. .96044 -5 .52201 4 .14363 
1999 4. .74231 52.4596 .19930 .20109 .06423 1.20417 5.852 -2, .90146 -5 .57279 4 .45713 
2000 4. .63127 58.4734 .24523 .26826 .05157 1.24753 3.267 -3 .18613 -5 .93700 4.48914 
2001 4 .45032 54.4255 .27105 .20094 .10275 1.20329 2.466 -3 .32511 -6 .17468 4 .22140 
2002 5. .21562 57.4933 .23441 .23513 .09241 1.41092 9.199 -2 .91274 -5 .39304 4 .76720 
2003 4. .70049 51.6626 .29710 .30409 .15757 1.29190 3.119 -3 .69866 -6 .95938 4 .72008 
2004 4. .91372 56.9485 .22481 .21016 .11782 1.31408 6.098 -3 .02142 -5 .59903 4 .64974 
2005 4 .93680 48.8822 .27791 .28579 .12722 1.34406 3.227 -3 .45432 -6 .29421 4 .72814 
2006 4. .65568 51.8003 .22062 .26572 -.04250 1.24471 1.774 -3 .25081 -6 .08044 4 .52135 
2007 4.84562 47.7233 .22442 .26009 -.01596 1.31177 2.767 -3 .16697 -5 .76875 4 .60514 
2000 4 .81150 46.8570 .26362 .27265 .11503 1.29555 4.617 -3 .31543 -6 .13395 4 .52054 
2009 4 .59796 43.7220 .19839 .25654 -.10098 1.24570 1.256 -3 .55587 -6 .52107 4 .52448 
2010 4 .64223 44.3589 .26156 .27048 .09511 1.24328 3.052 -3 .22374 -5 .94313 4 .36028 
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New Zealand 
YEAR Product. KeC Exp. Demand Hum.Cons Feed Ind.Dem. Ret.Pr. Cons.pr. SSR 
1993 ,00000 -.03244 .08267 .08266 .08267 .00000 -1.7681 -3.2616 -.08260 
1994 .31449 -.50845 .16301 .18958 .17370 .00000 -6.7507 -11.5595 -.49660 
1995 -1, .43871 -1.97749 -.02624 .05123 -.13385 .00000 -11.6137 -18.4362 -1.41284 
1996 -2. .70029 -3.47714 -.60576 -.53775 -.69852 ,00000 -7.9725 -12.7765 -2.10729 
1997 -2, .77548 -3.60709 -.50089 -.41933 -.61128 .00000 -4.5775 -7.5556 -2.28604 
1998 -2, .67083 -3.53602 -.28689 -.15226 -.46843 .00000 •4.1594 -6.9124 -2.39081 
1999 -2. .75088 -3.63682 -.29257 -.09236 -.56096 .00000 -4.9305 -8.0180 -2.46553 
2000 -2, .87678 -3.76545 -.37112 -.18733 -.61399 .00000 -4.5618 -7.3336 -2.51500 
2001 -2, .81686 -3.69191 -.32033 -.17981 -.50455 .00000 -4.4850 -7.2642 -2.50455 
2002 -2. .94525 -3.87450 -.27447 -.11446 -.48299 .00000 -5.5534 -9.1410 -2.67814 
2003 -3, .24566 -4.21704 -.42986 -.24495 -.66879 .00000 -4.6606 -7.5770 -2.82796 
2004 -3, .21342 -4.20817 -.32662 -.13463 -.57540 .00000 -5.2358 -8.3541 -2.89625 
2005 -3.33389 -4.32164 -.39899 -.22216 -.62323 
2006 -3.46913 -4.50259 -.44762 -.19044 -.77873 
2007 -3.40277 -4.39926 -.38347 -.20153 -.61050 
2008 -3.61737 -4.70667 • .40258 -.17668 -.69074 
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2000 1.39789 - .24034 -1.44521 -.03943 -7.1944 -.19602 -.60354 .02664 2 .19630 .15024 
2001 -.91681 -.25869 -.74691 -.35594 -7.0505 -.04851 -.86945 .13299 1 .64744 .23039 
2002 -1.46015 -.54377 -.21205 -.14346 -8.7800 .03632 -.55236 .31084 .70448 .39731 
2003 -.02804 -.77780 -.97924 -.21295 -7.0905 .00775 -.64416 -.01820 .93563 .52639 
2004 .23707 -.66605 -.78810 -.46831 
-
8.0722 .11272 -.86761 -.06688 1. .08544 .30763 
2005 -.90331 .03979 .25601 .00141 . 7.8705 -.31746 .01930 .66046 1 .63719 .31917 
2006 -1.00620 -.67639 -.74676 -.33392 -7.5385 .06837 -.61792 .00885 1 .13646 .26931 
2007 -.73150 -.60762 -2.28083 -.11062 -7.8631 .01465 -1.64535 .72017 .91815 .28900 
2008 -.16631 -.33341 1.80685 .13498 -7.9822 -.33110 .58652 .11677 1. .50143 .70326 
2009 -.70756 -.37498 -2.22036 -.73610 
-
7.8178 .28747 -1.75286 .08395 .84504 .13743 
2010 -.96961 -.71818 .25775 .34021 
-
8.0999 - .19830 -.40354 .51282 1, .46937 .34562 
WORLD PRODUCTION :  (1000 mt or 10**6 US $ 1970) 
YEAR WHEAT RICE C.GRAINS BOV.MEAT DAIRY OTH.AN. PROT.P. OTH.FD NONP.AG NONAGR. 
1993 - .01508 -.00137 -.00013 -.02013 .58031 -.01452 -.00429 -.00650 .00582 .00000 
1994 -.01723 .01369 .04556 -.03361 1 .42220 -.01947 .01243 .00321 
- •  
.01508 -.00003 
1995 .01614 .03262 .19826 .02956 1 .33091 .03333 .20104 .16024 .04469 .01059 
1996 .34196 .03480 .17934 .25065 .41068 .16530 .23993 .25596 .03337 .01531 
1997 .24370 .01298 .00611 .21034 .63060 .20152 .21168 .13673 .06390 .02056 
1998 -.22227 -.04547 -.14141 .11070 1.38500 .17003 .07718 .01518 .01541 .02801 
1999 •.39186 -.04011 .00639 - .00006 1 .57216 .09074 .12112 .01312 
- •  
.06885 .03523 
2000 -.15074 -.06557 .40725 .01759 1 .37393 .09970 .15607 .03312 .18912 .04240 
2001 .47040 -.03897 -.03943 .07227 1.42462 .08156 .19161 .04828 .05433 .04787 
2002 .20282 -.01268 -.00135 .05196 1.77540 .08866 .17694 .04059 .02890 .05262 
2003 -.32791 -.02299 .24012 .06465 1 .58817 .10742 .18206 .07015 .01867 .06071 
2004 -.13716 -.05400 .04459 .07032 1 .69235 .06534 .17427 .02192 
- •  
.05112 .06772 
2005 .31019 - .06281 -.02126 .04858 1 .60480 .14702 .11863 .00651 .08773 .07585 
2006 .04951 -.03017 .12021 .01347 1 .57851 .05671 .19905 .04610 - .04775 .07993 
2007 -.10627 -.03359 .33121 .03691 1 .59915 .11216 .23040 -.01075 .02397 .08762 
2008 .17063 - .02776 -.34889 .00900 1 .65176 .17633 .18187 .12804 .05166 .08973 
2009 -.10321 -.08739 .45408 .11236 1 .57331 .05156 .23995 .01973 
- •  
.05747 .09578 
2010 .07296 -.01049 -.15179 .01060 1.62044 .09246 .08538 .05005 .06900 .10026 
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WORLD STOCKS : (1000 mt or 10**6 US $ 1970> 
YEAR WHEAT RICE C.GRAINS BOV.MEAT DAIRY OTH.AN. PROT.P. OTH.FD NONF.AG NONAGR. 
1993 .00000 .00000 .00000 .00000 .0000 .00000 .00000 .00000 .00000 .00000 
1994 -.18523 -.05840 •.15106 --.09932 9.7262 -.10964 -.15410 -.14936 - .23808 .00000 
1995 -.18242 .01323 -.35634 -.13883 13.3059 -.00936 -.37164 -.25171 -.63101 .00032 
1996 .30960 .37830 1.26263 .09794 15.2823 .18082 1.14969 1.26423 -1.15852 .00076 
1997 2.64182 .72610 2.69162 .51669 16.1978 .66266 2.28498 2.38244 -.76553 .00548 
1998 3.08039 .71730 1.69466 .76287 15.6090 .85685 2.31634 1.37382 1.68422 .02462 
1999 .20463 .26536 -1.44238 .51925 16.2152 .72147 .30072 -.15531 .53348 .00825 
2000 >2.14066 .08044 -1.87375 .12602 15.7901 .32034 -.25114 -,28824 -1.14853 -.00181 
2001 -1.71056 -.13380 1.18985 .09333 15.6808 .36345 .81674 -.24326 -4.72475 -.00453 
2002 1.49581 -.08023 .47485 .23992 17.8224 .28442 1.25078 -.27699 -2.98219 -.00150 
2003 1.86891 .10794 -.46442 .21385 23.7116 .35206 1.07448 -.21932 -.40405 -.00023 
2004 -.22036 .22477 .65084 .27577 19.2673 .46574 1.25486 .48130 -.63931 -.00371 
2005 -.76242 .05975 .15986 .23395 18.0846 .20773 1.16656 .09346 •1.49559 -.00282 
2006 .79854 -.22132 -1.14001 .05496 22.0840 .54029 .24957 -.79427 -2.58467 -.00674 
2007 .70756 .06305 .26804 .11115 17.8431 .15770 .90382 .13583 -1.49561 - .00378 
20DB .19001 .02803 2.14298 .02759 21.1772 .20992 1.95748 -.73074 •.76437 -.01437 
2009 .01122 .07440 -2.56800 .05711 20.4768 1.07557 -.05698 .51934 •1.12922 -.00715 
2010 .03674 -.15515 1.27261 .10871 20.3815 .17734 1.74634 -.34520 -.82297 -.01589 
WORLD NET EXPORTS :  (1000 mt or 10**6 US S 1970) 
YEAR WHEAT RICB C.GRAINS BOV.MEAT DAIRY OTH.AN. PROT.F. OTH.FD NONF.AG NONAGR. 
1993 -.01082 .C3B10 .07899 -.18110 2.35234 .17955 .01476 .04778 -.00254 .06051 
1994 -.22032 .16551 .26277 -.32876 4.42226 .07611 .07709 .33700 -.01259 -.21486 
1995 -.22553 1.01372 -.15711 .04891 9.64483 .28973 .39501 .13128 .12925 -1.33565 
1996 •1.00506 -.03060 -1.66022 ,86033 8.19217 .62628 .49694 -.51890 .40988 -2.40423 
1997 -.70081 -.65987 -1.15566 1.21568 6.71676 .64457 .47259 -.91624 .65325 -2.15948 
1998 -.71955 -.95658 .04323 .63471 7.62205 .51430 .25934 -.86389 .29274 •1.23450 
1999 -.91014 -.17402 •.32038 .11882 8.25356 .54240 .26483 -.63093 .14559 -.77148 
2000 -1.14900 •.51448 .33413 .15698 7.77636 .15654 .33571 -.35015 .05374 -.90625 
2001 -.91478 -.10051 .16226 .25608 6.99502 .54112 .39079 -.26291 .54330 -.96728 
2002 -.59485 .00369 .15621 .00982 8.99067 .41160 .44624 -.13053 .52634 -.99683 
2003 -.83387 -.30617 •.75023 .35163 8.00615 .47283 .44014 -.20442 .43012 •1.16384 
2004 -.96812 -.53443 -.55356 .23487 7.49974 1.13644 .35090 -.36826 .35140 -.83082 
2005 -.99604 -.32779 -.12341 -.01655 7.67501 .44055 .38051 -.31701 .42127 •.70729 
2006 -.97770 -.15126 -.41267 .19810 7.13722 .34588 .47172 -.29180 .47165 -.77006 
2007 -1.31831 -.51491 -1.04952 .09751 6.96689 .38234 .47389 -.03578 .44364 -.86060 
2008 -1.09973 •.33000 .5744B .03789 6.63524 - .15709 .52532 .03187 .31290 -.83538 
2009 -1.18861 - .49372 -.73746 .50864 6.32983 .42280 .46708 .12511 .40406 -.74559 
2010 -1.54843 -.28968 .18515 -.18913 5.84442 .91103 .22142 -.16233 .36710 -.58307 
WORLD MARKET RELATIVE PRICES ( P(N) -  1.0 } 
YEAR WHEAT RICE C.GRAINS BOV.MEAT DAIRY OTH.AN. PROT.P. OTH.FD NONF.AG NONAGR. 
1993 .15137 .16088 .22031 .22538 -3.2616 .12763 .15449 .08980 .09138 .00000 
1994 .17355 -.03602 .45322 .37545 -11.5595 .03860 .33113 .17189 .24494 .00000 
1995 -.23603 -1.28534 -.93843 •.28893 -18.4362 -.18424 -.84112 -.74476 .47025 .00000 
1996 -2.26547 -1.85997 -2.43517 -1.40374 -12.7765 •>65448 -1.86951 •1.53614 .34498 .00000 
1997 -3.42114 -1.93285 -2.68704 -2.08612 -7.5556 - .85477 -2.03924 -1.04920 -.68423 .00000 
1998 -1.24102 -.84682 - .40872 -1.42169 •6.9124 -.74531 -.32880 •.18019 -.19404 .00000 
1999 .99768 -.86432 .26857 -.28559 -8.0180 -.30286 .19937 -.10350 .48837 .00000 
2000 1.24578 -.38999 •1.59306 -.18939 -7.3336 -.34S74 -.75266 -.12342 2.04299 .00000 
2001 -1.14457 -.48795 - .97506 -.58499 -7.2641 -.27826 -1.09732 -.09718 1.41379 .00000 
2002 -1.85011 - .93735 -.60695 -.53863 -9.1410 -.35956 -.94590 -.08613 .30596 .00000 
2003 - .55152 -1.29736 -1.49775 -.73546 -7.5770 -.51593 •1.16443 -.54175 .40710 .00000 
2004 -.07034 -.97069 -1.09237 -.77355 -8.3541 •.19430 -1.17163 -.37335 .77543 .00000 
2005 •1.21859 - .27850 -.06296 -.31675 -8.1636 -.63461 -.29893 .34021 1.31383 .00000 
2006 -1.27209 -.94317 -1.01335 -.60161 -7.7868 -.20041 -.88486 -.25975 .86482 .00000 
2007 •1.01756 -.89403 •2.56243 -.39847 •8.1286 -.27357 •1.92877 .42992 .62734 .00000 
2008 -.86349 -1.02942 1.09588 -.56431 -8.6248 •1.02713 •.11591 -.58239 .79260 .00000 
2009 -.84383 -.51171 •2.35455 -.87233 •7.9443 .14983 •1.88769 -.05341 .70664 .00000 
2010 -1.31070 •1.06013 • .08756 -.00539 •8.4164 -.54204 -.74658 .16662 1.11989 .00000 
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Table A.20: Detailed results for dairy sector variables under Scenario B3 
Percent Change from Base Scenario 
United States 
YEAR Product. Net. .Exp Demand Hum.Cons Peed Ind+Sd+W Stocks Ret.Pr. Cons.pr. SSR 
1993 1. .9200 82. .794 .9009 .8576 1.9200 1. .9200 252.987 -2. 5712 -6.0328 1.0462 
1994 6.0192 -260. .325 9.7088 9.8804 6.0192 6. .0192 236.444 -26.0014 -43.2232 -1.7753 
1995 9 .6134 139 .326 8.6885 8.6462 9.6134 9, .6134 442.782 -28. .9796 -32.0401 -.8025 
1996 13. .4583 -52. .286 8.7563 8.5479 13.4583 13, .4583 746.457 -26. .5790 -23.8653 3.4704 
1997 16. .0813 -83. .050 11.4753 11.2732 16.0813 16. .0813 756.144 -23. ,1347 -19.0183 7.2750 
1998 17, .9252 -103. .474 13.6481 13.4580 17.9252 17, .9252 775.934 -23. .9189 -24.7697 8.4950 
1999 18 .8962 -170, .074 15.3450 15.1853 18.8962 18, .8962 708.522 -26, .3394 -28.8258 e.l453 
2000 19. .4235 -184. ,645 14.6464 14.4325 19.4235 19 .4235 639.340 -26, .3446 -26.3502 8.3887 
2001 20. .1160 -162. .421 13.6425 13.3551 20.1160 20. .1160 667.812 -25. .1265 -23.7371 9.5266 
2002 21. .2871 -131. .198 14.0791 13.7604 21.2871 21, .2871 840.508 -25. .4073 -25.7347 10.5595 
2003 21, .8200 -245.459 15.9663 15.7040 21.8200 21. .8200 718.318 -27. .3370 -29.3964 10.1139 
2004 21 .9228 -295, .236 15.4006 15.1079 21.9228 21.9228 599.882 -26. .8559 -26.3362 10.2106 
2005 22 .0308 -132, .636 13.4882 13.1127 22.0308 22, .0308 839.534 -25. .1358 -23.0452 11.3631 
2006 22. .3103 -358. .738 16.1575 15.8802 22.3103 22. .3103 635.836 -26. .9263 -28.7919 10.5649 
2007 22 .1224 -180.793 13.6664 13.2925 22.1225 22 .1224 752.685 -24. .6613 -21.9451 11.5615 
2008 22 .4347 -257.471 15.1566 14.8308 22.4347 22.4347 712.235 -25, .7086 -26.8543 11.2849 
2009 22. .2952 -216, .759 14.0892 13.7248 22.2952 22, .2952 735.571 -24. .7090 -23.S456 11.7115 
2010 22.4792 -369.592 14.9662 14.6283 22.4792 22.4792 596.723 -25.1764 -25.6744 11.4639 
Australia 
YEAR Product. Net.Exp Demand Hum.Cons Feed Ind+Sd+W Stocks Ret.Pr. Prod.pr. SSR 
1993 .00000 -3.65445 -.00077 -.00090 .00000 .00000 16.438 .00000 .00001 -1.65117 
1994 -.03809 -6.69676 -.00525 .00055 -.04030 .00000 84.820 -.00005 -.00084 -3.11404 
1995 -.07037 -1.34378 -.00815 .00401 -.08269 .00000 185.109 .03500 .03498 -.53731 
1996 .11897 6. 22787 .02190 .01327 .07538 .00000 88.447 .12657 .12659 2.19377 
1997 .63228 6. 97840 .08013 .00254 .56792 .00000 27.380 .04092 .04092 2.13354 
1998 1.10370 4. 13059 .11567 -.05167 1.17192 .00000 22.911 .68052 - .68052 1.13051 
1999 .34110 .64650 -.03936 -.17964 .84095 .00000 33.129 -2. .06548 -2.08548 .12952 
2000 -.52969 86237 -.16726 -.23185 .23616 .00000 31.059 -2.75729 -2.75727 -.14142 
2001 - .74817 -1. 82277 -.13532 -.14690 -.06280 .00000 23.412 -1, .71922 -1 .71924 -.41458 
2002 - .44097 -2. 30511 -.06213 -.06557 -.04053 .00000 25.694 ,80477 - .80476 -.69556 
2003 - .73050 -1. 00171 -.21698 -.24751 -.02803 .00000 20.036 -3. .10655 -3 .10656 -.11453 
2004 -.82612 -1. 62905 -.13022 -.14109 -.06196 .00000 16.243 -1. .76566 -1 .76566 -.40745 
2005 -.52496 -1. 96698 -.0619B -.06805 -.02430 .00000 14.545 .83440 . .63439 -.59861 
2006 - .83302 -1. 76399 -.18414 -.17197 -.26065 .00000 12.328 -2. ,12177 -2 .12176 -.39431 
2007 - .94801 -2. 41027 -.14315 -.11995 -.28623 .00000 6.954 -1. ,56803 -1 .56604 -.64397 
2006 -.82218 -3. 10142 -.07825 -.06177 -.18086 .00000 13.214 ,86722 - .86724 -.99994 
2009 -.95756 -1. 96643 -.22363 -.21353 -.28706 .00000 6.824 -2. .57401 -2 .57401 -.47825 
2010 -1.10298 -3. 24772 -.11056 -.08977 -.24050 .00000 7.843 -1. 27672 -1 .27675 -.97189 
Canada 
YEAR Product. Net.Exp Demand Hum.Cons Peed Ind*Sd>W Stocks Ret.Pr. Prod.pr. SSR 
1993 2.8486 4 .5612 .07493 .00617 .45366 .00000 16.422 25431 - .56996 1.1083 
1994 7.4646 13 .2986 .36954 .21663 1.35942 -.00053 84.795 '• .96283 -2 .18729 3.7645 
1995 10.2062 26 .4693 .64208 .44770 1.91000 -.00142 185.071 -2. 13846 -4 .84148 8.9797 
1996 10.2111 33 .6231 .61991 .35609 2.26043 -.00188 88.470 -2. ,90366 -6 .52999 11.7494 
1997 9.9674 32 .1565 .55127 .06437 3.32430 -.00110 27.437 -3. .24427 -7 .25854 11.0546 
1996 10.5868 29 .0679 .91472 .09040 5.82830 .00040 22.965 -3. .39441 -7 .56273 9.7420 
1999 10.6517 27 .6234 .89675 .19665 5.23246 .00119 33.168 -3.55041 -7 .92374 9.3849 
2000 9.6935 26 .8733 1.00653 .56359 3.75752 .00203 31.116 -3. .63645 -6 .11604 9.0334 
2001 9.8270 26 .3263 1.25871 .66304 4.88924 .00313 23.467 -3. .60738 -8 .05951 8.6635 
2002 11.3074 29 .5868 1.03097 .45462 4.51559 .00438 25.732 -3. .33446 -7 .40919 9.6308 
2003 10.6263 28 .3606 1.17746 .60663 4.55130 .00489 20.073 -4 , .10720 -9 .31806 9.7726 
2004 10.4757 28 .5063 1.01249 .40032 4.72404 .00536 16.278 -3. .63004 -8 .09127 9.6832 
2005 11.2008 29.0250 1.12577 .46202 4.87711 .00578 14.567 -3. .37630 -7 .36834 9.8290 
2006 10.8936 28 .8412 1.09917 .61685 4.11235 .00588 12.349 -3, .74555 -8 .44916 9.9571 
2007 10.6602 28 .3295 .94133 .63003 2.75445 .00620 6.972 -3, .62995 -7 .92174 9.8420 
2008 11.3527 28 .2458 1.31312 .44518 6.47002 .00643 13.232 -3. 33530 -7 .42728 9.6149 
2009 10.7946 28.7866 .77634 .53162 2.16548 .00607 6.842 -4. .00764 -6 .82298 10.2360 
2010 10.5964 26 .0618 1.51826 .77115 5.99334 .00636 7.861 -3, ,47515 -7.71400 8.9506 
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Table A.20: (Contd.) 
Japan 
YEAR Product. Net.Exp Demand Hum.Cons Peed Ind^'Sd^W Stocks Ret.Pr. Prod.pr. SSR 
1993 2 .  63244 •10.2183 .11475 .11041 .29916 .00630 .00000 -.46604 74085 2.53887 
1994 6. .07646 -17.3781 .41686 .42094 .35279 .11679 .00000 -1.73003 -2. 74045 5.69391 
1995 8. .26668 -19.0171 .93616 .95113 .51645 .42336 .00000 -3.63300 -5. 66390 7.34068 
1996 6. .66484 -15.5456 1.22989 1.27895 -.54741 .91278 .00000 -4.49691 -6. 96162 5.42472 
1997 7 .20241 -19.8103 1.24050 1.30661 -1.25705 1.21296 .00000 -4.40812 -6. 61588 5.94714 
1998 8. .45981 -23.2180 1.18452 1.23751 -.87788 1.25088 .00000 -4.17583 -6. 49421 7.26171 
1999 8. .81667 -20.9729 1.22464 1.29257 -1.44456 1.17069 .00000 -4.45308 •6. 94467 7.57782 
2000 7 .69135 -16.8080 1.26000 1.33333 -1.67187 1.22010 .00000 -4.73214 -7.35931 6.41801 
2001 7 .64589 -17.6231 1.23865 1.30521 -1.44669 1.26537 .00000 -4.68255 -7.25861 6.39427 
2002 9. .28812 -24.9657 1.15792 1.21001 -.96142 1.24966 .00000 -4.32423 -6. 70089 8.11826 
2003 8 .02790 -18.8041 1.45373 1.52694 -1.44568 1.14577 .00000 -5.44496 •8. 55155 6.54636 
2004 7, .60494 -15.9870 1.25933 1.33692 -2.14573 1.44136 .00000 -4.71406 -7. 32294 6.33265 
2005 9. .28444 -28.3611 1.17115 1.21832 -.79006 1.28785 .00000 -4.32742 -6. 63889 8.09852 
2006 8.71999 -20.2428 1.32629 1.38272 -1.02771 1.16600 .00000 -4.90711 -7. 69134 7.37220 
2007 7 .26037 -20.0210 1.23803 1.30609 -1.71129 1.31042 .00000 -4.65647 -7. 15660 6.00600 
2008 8 .95969 -22.4479 1.16363 1.21067 -.90965 1.25748 .00000 -4.30871 -6. 70691 7.76511 
2009 7. .74924 -21.3507 1.38074 1.46978 -2.30570 1.12917 .00000 -5.20666 -8.05330 6.34443 
2010 7 .37231 -16.7799 1.17786 1.24865 -2.01594 1.39174 .00000 -4.48093 -6. 96678 6.18536 
Mexico 
YEAS Product. Net.B*p Demand Hum.Cons Feed Ind-fSd-fW stocks Ret.Pr. Prod.pr. SSR 
1993 2 .29801 -25.1739 .07000 .07103 .4688 .01236 .00000 -.3591 - .5883 2.33908 
1994 5 .79719 -36.1280 .28640 .29165 1.4216 .07352 .00000 -1.5476 -2 .5515 5.79376 
1995 7.70340 -38.7718 .90483 .92520 2.9096 .30162 .00000 -3.6391 -6 .2821 7.11760 
1996 7 .09071 -35.2022 1.81178 1.64065 4.7213 .94548 .00000 -6.1299 -9 .9098 5.47155 
1997 5 .53402 -23.0064 2.50292 2.51187 7.5093 1.86676 .00000 -7.8936 -12 .6581 3.11578 
1998 4 .60509 -13.1271 2.81657 2.79669 10.2428 2.53998 .00000 -9.0220 -14 .4208 1.63176 
1999 3 .66300 -3.1777 2.97469 2.94875 10.9731 2.83065 .00000 -9.7445 -15 .5414 .70423 
2000 2 .86738 4.0959 2.96328 2.94929 11.1363 2.98496 .00000 -10.1255 -16 .1128 -.11843 
2001 2 .73187 5.0822 2.94145 2.90164 11.9799 2.98720 .00000 -10.2149 -16 .2436 -.21432 
2002 3 .94936 -10.4001 2.73884 2.69411 11.2807 2.93543 .00000 -9.2656 •14 .7564 1.23796 
2003 3 .60909 -.0299 3.25054 3.24122 11.2138 2.73069 .00000 -10.2437 -16 .5067 .36779 
2004 3 .44542 -.2433 3.08064 3.03731 11.1675 3.27540 .00000 -9.6427 -15 .3780 .37141 
2005 4 .01493 -9.0535 3.12747 3.09701 10.8795 3.06793 .00000 -9.3639 -14 .7167 .90422 
2006 3 .37027 1.1477 3.17262 3.14375 10.5064 3.12990 .00000 -9.7594 -15 .7082 .20165 
2007 3. .01356 6.1359 3.22580 3.19831 10.0617 3.17663 .00000 -9.6718 -15 .2223 -.21581 
2008 3 .84570 -6.1639 3.11229 3.07354 10.6927 3.22663 .00000 -9.2536 -14 .7719 .74703 
2009 2 .97033 11.7451 3.46725 3.45740 9.4957 3.10507 .00000 -10.1356 -16 .0510 -.50304 
2010 2 .72151 2.3724 2.69466 2.62196 10.8322 3.48764 .00000 -9.4368 •15 .0330 .02432 
E.C. 
YEAR Product. Net.Exp Demand Hum.Cons Feed Ind^Sd+W Stocks Ret.Pr. Prod.pr. SSR 
1993 2 .60553 16.947 .00693 .01042 -.09006 .73233 16.447 -.41986 - .8007 1.62303 
1994 6 .45144 47.392 .12153 .12860 -.09654 1.77162 84.835 -1.75436 -3 .3370 4.45988 
1995 8 .21990 91.641 .33308 .33596 .09979 2.23694 165.132 -4.07124 -7 .6110 7.61874 
1996 7 .27057 102.540 .46865 .45799 .32538 1.98936 68.433 -5.46262 -10 .1103 6.13210 
1997 6 .34722 81.166 .44945 .40674 .43714 1.74466 27.346 -5.68564 -10 .5386 6.91377 
1998 7.05569 75.416 .42278 .35425 .47005 1.93091 22.876 -5.36106 -9 .9998 6.74675 
1999 7 .87393 86.871 .37413 .35835 .21698 2.13255 33.094 -5.33794 -9 .9772 7.36412 
2000 7 .84099 98.996 .41776 .45601 .08600 2.11286 31.024 -5.61062 -10 .4550 7.59304 
2001 7 .58231 93.708 .46539 .49965 .16712 2.04767 23.380 •5.81566 -10 .7996 7.27167 
2002 a .62956 96.895 .40947 .42829 .11965 2.33666 25.672 -5.43166 -10 .0566 8.03944 
2003 8 .04438 86.114 .48177 .50899 .19516 2.17717 20.015 -6.27969 -11 .6161 7.65042 
2004 7 .85689 93.498 .41923 .43973 .15540 2.10571 16.222 -5.73873 -10 .6342 7.65792 
2005 8 .44326 82.858 .39655 .43596 .04724 2.30313 14.532 -5.48198 -9 .9896 7.96872 
2006 7 .98556 89.297 .39073 .48839 -.12367 2.13929 12.315 -5.67668 -10 .9920 7.79430 
2007 7 .79224 78.097 .38700 .46605 -.12245 2.11521 6.943 -5.75083 -10 .4754 7.55130 
2008 8 .21948 79.706 .40194 .42827 .10809 2.21814 13.202 -5.43623 -10 .0563 7.66787 
2009 7 .69906 72.932 .37500 .49341 -.18620 2.09176 6.613 -6.16135 -11 .3360 7.53782 
2010 7 .52524 72.442 .44224 .50106 .07742 2.02187 7.831 -5.58624 -10 .2990 7.11909 
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New Zealand 
YEAR Produce. Net Exp. Demand Hum. Cons Feed ind.Dem. Ret.pr. Cons. pr. SSR 
1993 .00000 -.0785 .20012 .20012 .20012 .00000 -4.1873 -7, .7245 .19972 
1994 
-
.76199 -1.1447 .21959 .24056 .18982 .00000 -11.0235 -18, .8761 .97943 
1995 -2 .50979 -3.4341 -.08648 .05016 _ .27627 .00000 -17.5574 -27 .8717 •2.42541 
1996 -4 .41174 -5.7177 -.89078 - .73788 -1 .09930 .00000 -13.4046 -21, .4818 -3, .55261 
1997 -4 .75002 -6.2097 -.75760 -.59671 - .97536 .00000 -9.6824 -15, .9819 -4. .02290 
1998 -4 .90758 -6.5102 -.49167 -.28833 - .76588 .00000 -9.3474 -15 .5342 -4.43774 
1999 -5 .24437 -6.9375 -.54623 -.20496 -1.00371 .00000 -10.7698 -17 .5138 -4 .72395 
2000 -5.70969 -7.4894 -.69170 -.35148 -1 .14129 .00000 -10.6524 -17 .1247 -5.05294 
2001 -5 .87135 -7.6914 -.67869 -.39445 -1 .05130 .00000 -10.1696 -16 .4713 -5 .22814 
2002 -6 .12331 -8.0386 -.61839 -.29947 -1 .03402 .00000 -11.1844 -18 .4095 -5 .53917 
2003 •6 .62724 -8.6475 -.77084 -.41777 -1 .22708 .00000 -10.6291 -17.2804 -5 .90189 
2004 -6 .89940 -9.0091 -.77685 -.36259 -1 .31363 .00000 -10.3387 -16, .4962 -6, .1704B 
2005 <6 .80475 -8.8572 -.70645 -.37813 -1 .12282 .00000 -10.7263 -17 .5803 -6 .14169 
2006 -7 .38555 -9.6136 -.87147 -.36110 -1 .52855 .00000 -10.7221 -17 .1140 -6 .57134 
2007 -7 .21686 -9.3265 -.82471 -.46622 -1 .27206 .00000 -10.1956 -16 .5239 -6 .44531 
2008 -7 .67012 -10.0102 -.76399 -.29820 -1 .35815 .00000 -11.1855 -17 .9611 -6 .95930 
2009 -7 .45813 -9.5904 -.90461 -.49242 -1.41260 .00000 -10.4285 -16 .8687 -6 .61334 
2010 -8 .11222 -10.5387 - .86422 -.35284 -1 .51203 .00000 -10.8163 -17 .0989 -7 .31119 
World Markets 
WORLD MARKET PRICES :  
••aaaasaana 
• • • •"  
YEAR WHEAT RICE C.GRAINS BOV.HEAT DAIRY OTH.AN. PROT.P. OTH.PD NONP.AG NONAGR. 
1993 .15560 .13710 .27748 ,27593 -7.8366 .10040 .16261 .06115 .02804 -.12176 
1994 .28471 
-
.11195 .77514 .62668 -18.8694 .12095 .55407 .27771 .46010 .00627 
1995 .52850 .98711 -.13213 .30396 -27.3015 .19071 .08830 .01302 1 .53814 .79054 
1996 -1.82002 -1 .35522 -1.93440 .82642 -20.3557 .24531 -.91267 -.76620 1.95305 1.43415 
1997 -3.96494 -1 .90649 -3.46759 -1, .88669 -14.7990 .57295 -2.28314 -.38805 .75222 1.40801 
1998 -1.14034 - .59109 -.19384 -1, .23816 -14.4874 -.15223 .02767 .91350 1 .09045 1.23931 
1999 1.20185 -1 .41571 .89245 .53154 -17.0102 .04655 .75619 .21963 1 .20315 .61049 
2000 1.42503 . .81133 -1.67281 .31128 -16.7830 -.05508 -.69472 -.07019 2 .66462 .41227 
2001 -1.26059 - .44053 -1.30148 ,57740 -15.9247 -.13499 -.90973 .29342 2 .87161 .65430 
2002 -2.17768 -1 .35622 -.67011 .58044 -17.7761 .09707 -.74544 .44765 1 .56523 .77639 
2003 - .25285 -1 .16845 -1.12568 .81075 -16.5163 .06227 -.75387 .30350 1 .57321 .92130 
2004 .16022 -1.37721 -1.43366 
- •  
.12785 -15.9364 .08606 -1.16950 -.29919 2 .15966 .67038 
2005 -1.48695 . .24785 .00263 ,74177 -17.1096 -.32917 -.10954 1.12347 2.73702 .57106 
2006 -2.06460 -1 .22498 -.42122 .00089 -16.6923 .01943 -.47245 .18322 2 .04526 .50870 
2007 -.64565 -1 .25990 -4.06091 -1. .20441 -15.9560 .20923 -2.57752 .66066 1 .68795 .68021 
2008 -.49143 -1 .22562 1.92457 1. .23458 -17.2470 -.38641 .22505 .07356 2 .37603 .87036 
2009 -2.47857 
-
.73232 -2.96488 -1, .37304 -16.7331 .38858 -2.63203 .81064 1 .70419 .16305 
2010 -1.17799 -1 .51609 .69358 1. .04078 -16.4274 -.39723 -.08369 .27893 2.62032 .60969 
WORLD PRODUCTION :  (1000 mt or 10**6 US $ 1970) 
YEAR WHEAT RICE C.GRAINS BOV.MEAT DAIRY OTH.AN. PROT.P. OTH.PD NONP.AG NONAGR. 
1993 -.02672 -.00245 -.00017 - .03560 1. .03228 -.02579 -.00764 -.01154 -.01036 .00000 
1994 -.02339 .02613 .08163 -.05568 2. .45235 -.03095 .02863 .01153 -.02776 .00029 
1995 .05957 .05169 .31243 .04479 2. .57670 .09176 .26250 .20364 -.05904 .01304 
1996 .51362 .05401 .35728 .31866 1, .33789 .26597 .38126 .36622 -.05146 .02015 
1997 .37873 .02396 .13208 .31185 1, .44562 .24561 .38098 .21937 .04952 .03037 
1998 - .27055 -.05180 -.16337 .20082 2 .34978 .30123 .14216 .05657 -.00612 .04139 
1999 -.48691 -.07184 -.05629 .05538 2. .59561 .15890 .14683 .05941 -.08896 .05181 
2000 -.18885 -.11421 .51587 .05101 2 .21423 .15662 .22511 .09196 -.23188 .06236 
2001 .57625 -.07834 .10607 .12677 2 .13767 .19628 .23422 .11101 -.12166 .07106 
2002 .29152 -.00424 .01477 .12110 2 .68059 .17464 .24928 .06597 .00032 .07846 
2003 -.35897 -.05464 .25376 .10498 2. .54702 .19280 .27085 .10004 -.03864 .09225 
2004 -.21027 -.07256 .15173 .06553 2 .42102 .15832 .26212 .09965 -.11537 .10215 
2005 .40353 -.10002 -.02111 .12865 2 .55792 .23241 .17071 .02219 -.14097 .11557 
2006 .06806 -.04414 .11913 .00677 2 .50185 .12914 .27256 .09584 -.08533 .12190 
2007 -.40411 -.05625 .65900 .15549 2 .33200 .17301 .35001 .04826 -.05063 .13255 
2006 .23064 -.04138 -.56086 -.00214 2 .65160 .23890 .24212 .16526 -.10226 .13727 
2009 .13081 -.14770 .52881 .30662 2 .43956 .08682 .29514 .00313 - .10349 .14612 
2010 -.13478 -.02736 -.09938 .06795 2 .37166 .19352 .12049 .17722 -.11099 .15170 
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WORLD STOCKS : (1000 mC or 10**6 US $ 1970) 
YEAR WHEAT RICE C.GRAINS BOV.MEAT DAIRY OTH.AN. PROT.P. OTH.FD NONF.AG NONAGR. 
1993 .00000 .00000 .00000 .00000 .0000 .00000 .00000 .00000 .00000 .00000 
1994 -.33916 -.09392 -.27328 -.17497 14.1357 -.19127 - .28323 -.30414 -.39044 .00000 
1995 -.285Q6 .04143 -.58254 -.22696 28.1957 -.05937 . .58117 -.39720 -1.16139 .00056 
1996 .37056 .52377 1.43760 .16397 41.0312 .54965 1 .16493 1.33116 •1.61366 .00134 
1997 3.75408 1.11856 3.88608 .81539 39.5697 1.11952 2 .98342 3.43427 -1.10562 .00560 
1998 4.81848 1.33979 3.89057 1.17887 29.9349 .73310 4 .39773 2.48459 1.69510 .02685 
1999 .53522 .72960 -1.40644 .87353 29.6085 1.19306 1.27241 -.08145 .53221 .01287 
2000 -2.76731 .24273 -3.25433 .38864 29.4810 .44900 . .32022 .01547 •1.26459 -.00204 
2001 -2.30912 -.16013 .91082 .24757 26.5058 .33403 1 .08806 .13688 -5.50425 -.00654 
2002 1.65B31 -.19992 1.15066 .43106 26.0010 .68390 1 .62165 -.05750 -4.61718 -.00343 
2003 2.33151 .23755 -.21073 .45699 31.8156 .58930 1 .61285 -.08186 -1.28694 -.00211 
2004 -.48698 .16165 .40517 .57085 27.0143 .71412 1 .72661 .34092 -.89266 -.00814 
2005 -1.22769 .11477 .50004 .18912 22.4726 .49083 1 .81204 .54418 •2.81045 -.00803 
2006 .89218 -.38467 -1.34464 .30380 28.7426 .72035 .53124 -1.51048 -4.10261 -.01396 
2007 1.25165 .02368 -.58845 -.01553 23.1468 .35395 .92277 .07074 •2.61349 -.00758 
2008 -.55811 .09106 4.10158 .32170 24.5627 .33349 3 .28942 -.56017 -1.11186 -.02663 
2009 -.44894 .13487 -3.36379 -.38397 25.4703 1.23116 .31118 .54739 -2.21739 -.01013 
2010 1.16907 -.36714 .92572 .18476 24.2878 .10424 2 .49528 -1.25976 -2.05676 -.02625 
WORLD NET EXPORTS :  (1000 mC or 10**6 US $ 1970) 
YEAR WHEAT RICE C.GRAINS BOV.MEAT DAIRY OTH.AN. PROT.P. OTH.FD NONF.AG NONAGR. 
1993 .00996 .05250 .13693 - .31876 5.5623 .32099 .02554 .11167 -.00759 .05638 
1994 
- •  
.40528 .34576 .48013 
-
.53782 12.8923 .08766 .14816 .53277 -.02044 
-
.33404 
1995 .36162 1 .72054 .09001 .06507 23.3012 -.22819 .65720 .45175 .17268 -1 .94556 
1996 -1 .50526 .16765 -1.73804 1 .40717 19.6095 .02852 .86828 -.46596 .53394 -3 .56545 
1997 -1 .21511 - .91097 -1.56391 2 .02292 13.5999 1.30670 .76369 -1.17096 .82425 •3 .31737 
1998 - .85579 -1 .59409 -.17502 1 .09089 14.4437 1.16105 .45963 •1.09675 .46455 -2 .23223 
1999 -1.45750 
-
.45946 -.58772 .58170 18.1693 1.56999 .33877 -.98788 .32955 -1 .56255 
2000 -1 .97968 -1 .19206 -.41469 .44152 17.5199 1.04466 .42547 -.67927 .25545 -1 .67322 
2001 -1 .84404 - .46146 -.44057 .55744 15.0034 .73791 .49277 -.63325 .61022 -2 .11950 
2002 -1 .35950 - .00855 -.16087 .40964 18.1268 .62002 .59904 -.55245 .88394 -1 .61683 
2003 -1 .29877 - .59101 -.93927 .41995 20.6323 .70685 .67164 -.48022 .69146 -1 .62249 
2004 -1 .74576 
-
.68509 -1.09623 .23114 19.6686 1.38078 .55391 -.68883 .64325 -1 .37907 
2005 -1 .79480 _ .57510 -.32217 .59627 16.8353 .42726 .56969 -.63931 .74830 -1.07051 
2006 -2, .25656 - .20681 -.03429 .10375 21.2002 .34099 .69571 -.54253 .75255 -1 .06299 
2007 -2, .06467 - .81396 -1.61431 .46315 17.3661 .42120 .71140 -.20551 .76545 -1 .51163 
2008 -1 .75527 - .65745 .53747 - .34692 19.0296 .56510 .62424 -.23080 .52757 -1 .07639 
2009 -2 .39559 
-
.91644 -.99873 1 .72188 19.0902 1.39882 .57463 .09259 .67553 
-
.87556 
2010 -2, .88582 . .62044 .31502 .13432 18.7208 1.07852 .32953 -.18660 .64749 -1 .08839 
WORLD MARKET RELATIVE PRICES ( P(N) -  1.0 ) :  
YEAR WHEAT RICE C.GRAINS BOV.MEAT DAIRY OTH.AN. PROT.F. OTH.FD NONF.AG NONAGR. 
1993 ,27771 .25917 .39974 .39816 •7.7245 .22243 .26471 .16314 ,15000 .00000 
1994 ,27641 -.12022 .76680 .61837 •18.8761 ,11267 .54575 .26941 .45178 .00000 
1995 .26000 -1.76372 -.91543 - .48276 -27.8717 .59513 .69673 -.77142 ,74173 .00000 
1996 -3, ,20817 -2.74993 -3.32092 -2.22661 -21.4618 -1. .17203 -2 .31384 -2.16896 ,51157 .00000 
1997 -5, .29834 •3.26847 -4.82762 •3.24894 -15.9819 .62346 -3 .63990 -1.77112 .64668 .00000 
1998 -2. ,35053 -1.80600 •1.41561 -2.44715 -15.5342 -1, .37450 -1. .19682 -.32182 ,14705 .00000 
1999 .56777 •2.01390 .26025 -1.13510 -17.5138 
- •  
.56052 .14482 -.38829 ,56906 .00000 
2000 1, .00861 -1.21857 -2.07651 -.72057 -17.1247 .46542 -1 .10244 - .48047 2.44228 .00000 
2001 -1, ,90245 -1.08772 -1.94307 -1.22370 -16.4713 .76416 -1 .55387 -.35655 2 .  20269 .00000 
2002 -2, ,93132 -2.11619 -1.43536 -1.34639 •18.4095 .67409 -1, .51011 -.32622 ,60260 .00000 
2003 -1, .16343 •2.07067 -2.02830 -1.71624 -17.2604 .65119 -1, .65988 -.61216 ,64595 .00000 
2004 .50675 •2.03396 -2.09003 - .79292 -16.4962 
- •  
.58040 -1 .84749 - .96311 1. .47936 .00000 
2005 -2, ,04633 -.81426 -.56521 -1.30539 -17.5803 .89513 .67674 .54927 2. .15366 .00000 
2006 -2, .56028 -1.72491 -.92521 -.50525 •17.1140 .48660 .97619 -.32364 1. ,52679 .00000 
2007 -1, .31691 -1.92701 -4.70910 -1.87189 •16.5239 .46781 -3 .23572 .17923 1, ,00093 .00000 
2006 -1, .35004 -2.07790 1.04510 .36107 -17.9611 -1 .24791 .63974 -.78991 1. .49267 .00000 
2009 -2 .63732 -.89391 -3.12283 -1.53358 •16.8667 .22516 -2 .79053 .64673 1. .53863 .00000 
2010 -1, .97191 -2.30728 -.11537 .22904 -17.0988 -1, .19742 .88660 • .52669 1, .99428 .00000 
Table A.21: 
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Detailed results for dairy sector variables under Scenario CI 
Percent Change from Base Scenario 
United States 
YEAR Produce. Net.Exp Demand Hum.Cons Feed Ind+Sd+W Stocks Ret.Pr. Cons.pr. SSR 
1993 .00000 54.289 .34561 .36032 .00000 .00000 69 .0001 -1 .0942 -2.5672 - .33064 
1994 -.04874 -152.737 2.46542 2.58235 -.04874 -.04874 .3456 -10 .3244 -17.1089 -2 .56349 
1995 -.54163 3.494 -.50283 -.50106 -.54164 -.54164 -1 .7520 -6 .4154 -2.3963 -2 .68676 
1996 -.27798 -35.211 -1.52705 -1.58241 -.27798 -.27798 - .5625 -3 .8743 -1.0019 -1 .46918 
1997 -.10153 -26.024 -1.25162 -1.30210 -.10154 -.10154 -1 .5271 -1.0597 2.3041 - .33550 
1998 .05875 -4.952 -.10964 -.11713 .05675 .05675 -1 .2516 - .8575 -.6366 - .16615 
1999 .01652 6.374 .14698 .15284 .01652 .01652 - .1096 -1 .0392 -1.2256 - .29265 
2000 -.02945 -4.314 -.14416 -.14929 -.02943 -.02944 .1470 - .4952 .0890 - .16407 
2001 .00794 -1.879 -.05364 -.05659 .00793 .00793 - .1442 - .4264 -.3480 - .12142 
2002 .00180 12.131 .45973 .47996 .00179 .00179 - .0538 -1 .6609 -3.1431 - .55756 
2003 -.06762 -18.982 -.55173 -.57342 -.06761 - .06761 .4597 - .1101 1.5665 - .10221 
2004 .03568 6.268 .19133 .19832 .03569 .03569 - .5517 - .8811 -1.7142 - .24642 
2005 -.01604 .207 - .01221 -.01204 -.01604 -.01604 .1913 - .7337 -.5546 - .24684 
2006 -.02225 -13.966 -.29977 -.31227 -.02225 -.02225 - .0122 .1208 1.0112 .01513 
2007 .03005 6.551 .27791 .26886 .03005 .03005 - .2996 - .7065 -1.6987 - .22135 
200B -.00082 1.612 .03744 .03915 -.00063 -.00082 .2779 - .7995 -.9013 - .25868 
2009 -.02379 -9.534 -.34228 -.35643 -.02379 -.02378 .0374 .1634 1.2840 .04683 








YEAR Product. Net.Exp Demand Hum.Cons Feed Indi-Sd+W Stocks Ret.Pr. prod.pr. SSR 
1993 .00000 -2.57660 -.00038 -.00044 .00000 .00000 11.566 .00002 .00005 -1.16987 
1994 -.01895 -4.16443 -.00310 -.00019 -.02066 .00000 55.351 -.00037 -.00035 -1.96139 
1995 -.04996 -.23875 -.00608 .00179 -.05427 .00000 111.120 .01695 .01695 -.08001 
1996 .10676 4.32655 .02077 .01041 .08501 .00000 46.169 .07634 .07635 1.50535 
1997 .43605 5.58357 .05594 .00163 .39739 .00000 5.349 .00163 .00182 1.72705 
1998 .72170 2.96313 .06674 -.03956 .73771 .00000 1.617 -.50617 -.50617 .83789 
1999 .14247 .18747 -.04225 -.11941 .44190 .00000 5.645 -1.43685 -1.43686 .01910 
2000 - .48086 -1.05191 -.12493 -.14729 .01477 .00000 3.398 -1.79363 -1.79361 - .24239 
2001 -.65904 -1.94316 -.09789 -.08140 -.20111 .00000 1.516 -.91453 -.91456 -.49458 
2002 - .27655 -2.29478 -.01284 .01246 -.17182 .00000 10.735 .15920 .15919 -.75138 
2003 -.56147 -.24729 -.18578 -.19930 -.10214 .00000 1.134 -2.50397 -2.50401 .13278 
2004 -.32990 -1.58207 .01078 .01574 - .02035 .00000 5.544 .15288 .15287 -.50667 
2005 -.34197 -.99117 -.08382 -.08965 -.04764 .00000 4.276 -1.10913 -1.10913 -.26990 
2006 -.66290 -1.25158 -.12771 -.10864 -.24759 .00000 -1.358 -1.32153 -1.32152 -.24926 
2007 -.27280 -1.48523 .00981 .02703 -.09635 .00000 3.994 .26462 .26461 -.53094 
2008 -.48822 -1.47121 -.10406 -.08698 -.21034 .00000 5.387 -1.07763 -1.07764 -.43227 
2009 - .59934 -.93779 -.13099 -.11932 -.20261 .00000 -1.513 -1.47611 -1.47610 -.15726 
2010 -.38209 -1.54691 .01503 .02071 -.02042 .00000 1.417 .13960 .13961 -.52638 
Canada 
YEAR Product. Net.Exp Demand Hum.Cons Feed lnd*Sd*W Stocks Ret.Pr. Prod.pr. SSR 
1993 1.60071 2.2166 .03379 .00233 .20698 .00000 11.588 -.10592 -.23737 .40067 
1994 4.25218 7.3173 .21227 .11558 .83449 -.00032 55.351 -.54533 -1.23864 2.01464 
1995 5.77933 15.4078 .35795 .27698 .90130 -.00083 111.120 -1.26966 -2.91975 5.35463 
1996 5.68970 19.0839 .42081 .26145 1.42663 -.00106 48.207 -1.71649 -3.85996 6.69226 
1997 5.61568 18.8886 .37466 .05362 2.27946 -.00066 5.402 -1.63661 -4.10900 6.60953 
1998 6.10052 17.0717 .46207 - .02081 3.32762 .00013 1.667 -1.86023 -4.15535 5.80532 
1999 6.17B11 16.0216 .56366 .21766 2.72837 .00056 5.698 -1.93341 -4.31519 5.40236 
2000 5.75154 15.3226 .73069 .49553 2.22647 .00100 3.450 -1.97508 -4.40862 5.10045 
2001 5.78603 15.2055 .84831 .46818 3.17344 .00142 1.564 -1.94610 -4.34637 4.97100 
2002 6.89456 17.6513 .53805 .25051 2.28147 .00183 10.765 -1.61808 -3.59575 5.80296 
2003 6.12952 16.5351 .66217 .54932 2.75090 .00179 1.161 -2.55596 -5.79917 5.75644 
2004 6.53842 17.2639 .56347 .15181 3.03734 .00202 5.572 -i.57169 -3.50396 5.75856 
2005 6.66859 17.1498 .81764 .43928 2.98809 .00192 4.295 -2.13136 -4.64856 5.80457 
2006 6.21988 16.5752 .70973 .42663 2.49669 .00167 -1.340 -2.09706 -4.73085 5.76936 
2007 6.S0624 17.4201 .58770 .30185 2.20264 .00203 4.006 -1.55842 -3.40179 5.91412 
2008 6.88895 17.3235 .60285 .39135 3.26327 .00191 5.400 -2.07970 -4.63096 5.98168 
2009 6.30512 16.9882 .52351 .38047 1.34095 .00175 -1.501 -2.21532 -4.87791 6.09592 
2010 6.71517 16.2663 .95970 .40491 4.25015 .00182 1.430 -1.57129 -3.48673 5.54996 
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Japan 
YEAR Product. Net.Exp Demand Hum.Cons Feed Ind+Sd+W Stocks Ret.pr. Prod.pr. SSR 
1993 1. .47852 -5.8186 .04888 .04585 .16880 .00469 .00000 -.19502 - .30869 1.44259 
1994 3, .43809 -9.8358 .23509 .23725 .20918 .05016 .00000 -.99103 -1 .56985 3.22632 
1995 4 , .82012 -11.0563 .55447 .56804 .12943 .23453 .00000 -2.20692 -3.45275 4.28801 
1996 4. .02517 -9.5166 .71146 .74502 -.51821 .54024 .00000 -2.66575 -4 .12670 3.32448 
1997 4. .18259 -11.5910 .70124 .73314 -.50722 .71243 .00000 -2.51543 -3 .88923 3.49126 
1998 4. .86878 -13.4723 .65645 .68426 -.42924 .70338 .00000 -2.30952 -3 .59094 4.22649 
1999 5. .19631 -12.6946 .63672 .67570 -.90727 .64461 .00000 -2.41685 -3.76889 4.57755 
2000 4 .70288 -10.7439 .64794 .68454 -.81917 .63916 .00000 -2.55876 -3 .97892 4.07111 
2001 4.73552 -11.3470 .65761 .68708 -.52680 .65492 .00000 -2.56973 -3 .98269 4.09319 
2002 5, .74108 -16.0897 .55951 .58131 -.34735 .66173 .00000 -2.13785 -3 .31207 5.20465 
2003 4. .49163 -10.2033 .89118 .93624 -.84386 .54683 .00000 -3.44711 -5 .41311 3.60564 
2004 5. .18587 -12.1025 .53576 .57030 -1.03359 .89035 .00000 -2.05401 -3 .19049 4.67356 
2005 5. .50779 -16.6313 .73642 .76497 -.36671 .54782 .00000 -2.81454 -4 .31722 4.78367 
2006 5. .00176 -11.7081 .73603 .76786 -.62078 .73268 .00000 -2.78399 -4 .36280 4.27607 
2007 5 .10313 -15.5949 .53406 .54990 -.19766 .74530 .00000 -2.01115 -3 .08963 4.58980 
2006 5 .10220 -12.4878 .73588 .75918 -.20594 .53266 .00000 -2.76501 -4 .30343 4.37913 
2009 4. .31531 -11.9620 .75303 .80346 -1.36784 .70989 .00000 -2.91601 -4 .50976 3.57077 
2010 4 . .52038 -11.0900 .51668 .55159 -1.10581 .76072 .00000 -2.03707 -3 .16672 4.02384 
Mexico 
YEAR Product. Net.Exp Demand Hum.Cons Feed Ind'fSd'fW Stocks Ret.Pr. Prod.pr. SSR 
1993 1.29157 -14.2720 .02935 .02995 .21014 .00007 .00000 .14956 .2450 1. .32569 
1994 3. .31092 -20.7382 .14983 .15258 .64876 .03118 .00000 
- •  
.85652 -1.4121 3. .32808 
1995 4. .38358 -22.0451 .51746 .53012 1.59463 .15810 .00000 -2. .27916 -3 .7295 4.06362 
1996 4. .01370 -19.8037 1 .04064 1.05752 2.70553 .54166 .00000 -3, .63959 -5 .8834 3 .10544 
1997 3. .15064 -13.0202 1 .43324 1.43789 4.37501 1.07229 .00000 -4. .61562 -7. .4010 1, .78422 
1998 2. .66137 -7.7397 1 .61230 1.60284 5.70901 1.45364 .00000 -5. .19999 -8. .3111 1, .08723 
1999 2. .20698 -3.9665 1 .56580 1.56649 5.90809 1.62028 .00000 -5, .54613 -8 .8451 .64339 
2000 1. .88308 -2.0555 1 .51147 1.48911 6.03901 1.58616 .00000 -5, .70343 -9 .0757 .36483 
2001 1. .90126 -2.3258 1 .52435 1.50424 6.51987 1.50949 .00000 -5. .74543 -9. .1340 .39052 
2002 2. .68846 -12.6015 1 .36175 1.35631 5.91273 1.52216 .00000 -5, .00166 -7. .9462 1. .35454 
2003 2, .24237 -2.1341 1 .61117 1.81296 6.17031 1.37776 .00000 -6, .23165 -10.0391 .44759 
2004 2, .54627 -7.9255 1 .51129 1.47672 6.07957 1.63039 .00000 -4. .92687 -7, .8555 1. .07201 
2005 2. .58449 -10.0430 1 .72697 1.71987 5.93825 1.49434 .00000 -5.69496 -8. .9463 .88628 
2006 2. .03018 -1.6224 1 .70536 1.68648 5.61462 1.73902 .00000 -5. .60850 -9.0211 .33569 
2007 2 .  43863 -10.3172 1 .57156 1.54796 5.56350 1.70325 .00000 -4. .93104 -7, .7582 .89636 
2008 2.52574 -8.3156 1 ,73139 1.72223 5.70301 1.56447 .00000 -5, .59794 -8 .9299 .62110 
2009 1, .95747 .2315 1 .85973 1.85022 5.25214 1.74030 .00000 -5. .78759 -9, .1615 .10107 
2010 2. .34691 -13.4761 1 .12995 1.07421 5.99093 1.66525 .00000 -4, .92276 -7 , .6401 1. .26214 
E.C. 
YEAR Product. Net.Exp Demand Hum.Cons Feed Ind^Sd>W Stocks Ret.Pr. Prod.pr. SSR 
1993 1.46427 8.3134 .00265 .00417 -.05046 .41156 11. 566 ,17497 .33366 .77732 
1994 3.66594 26.2498 .06505 .06863 -.05654 1.01219 55. 351 -1.00526 -1. .91206 2. .47561 
1995 4.65221 53.2677 .19539 .20069 .05196 1.26596 111. 120 -2, .46255 -4. .60352 4. .45644 
1996 4.04299 58.3993 .29611 .28124 .25022 1.10600 48. 146 -3. .23313 -5, .98394 4. .62873 
1997 3.60511 48.8572 .26945 .23256 .30593 .99060 5. 318 -3. .22221 -5, .97249 4. .18260 
1998 4.18567 45.7746 .20779 .17992 .16825 1.14537 1. 586 -2, .94923 -5, .50119 4. .11475 
1999 4.68449 51.7041 .21055 .21915 .05620 1.26847 5, 613 -2. .96060 -5.53396 4 .39164 
2000 4.58182 57.3390 .27679 .29363 .10862 1.23417 3. 367 -3, .15915 -5, .86666 4. .39687 
2001 4.43616 54.3796 .2817B .30049 .11271 1.19764 1.490 -3. .27866 -6, .08867 4. .21997 
2002 5.27895 57.8198 .19670 .22635 -.03663 1.42754 10. 717 -2, .84442 -5 .26695 4 .76932 
2003 4.64764 51.0127 .32305 .34662 .13786 1.25594 1. ,117 -3, .87334 -7 .28808 4 .67160 
2004 4.94508 56.9993 .21044 .20595 .09388 1.32233 5. 527 -2.77219 -5 .13771 4 .65009 
2005 5.04046 49.5126 .27676 .29603 .08050 1.37180 4. 265 -3. .42125 -6, .23434 4.76260 
2006 4.54771 51.6319 .23666 .29446 - .06132 1.21566 -1. 368 -3, .35006 -6 .26626 4, .52018 
2007 5.04651 46.9793 .19359 .23480 -.07146 1.36576 3. ,987 -2 .76619 -5 .03943 4 .71405 
2008 5.00686 49.1708 .24654 .28522 .00655 1.34674 5. 380 -3, .36294 -6. .22216 4. .74979 
2009 4.50663 43.5355 .22762 .29545 -.09496 1.22061 -1. 521 -3, .49531 -6.41012 4 .51707 
2010 4.87042 46.2998 .25714 .25560 .13996 1.30261 1.410 -2.77232 -5 .11148 4 .54650 
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Table A.21: (Contd.) 
New Zealand 
YEAR Product. Net Exp. Demand Hum.Cons Feed ind.Dem. Rec. Pr. Cons.pr. SSR 
1993 .00000 ,03270 .08332 .08332 .08332 .00000 -1, ,7819 -3. 2871 .06325 
1994 .31717 .51292 .18490 .19151 .17551 .00000 -6, .8078 -11. 6573 .50115 
1995 -1.45794 -2, ,00465 -.02466 .05187 -.13096 .00000 -11.7099 -18. .5890 -1 .43364 
1996 -2, .72142 -3. .50624 -.60543 -.54154 -.69257 .00000 -8, .0686 -12. .9305 -2 .12888 
1997 -2. .81887 -3, .66241 -.51164 -.42308 -.63152 .00000 -4, .6768 -7. 7197 -2.31909 
1998 -2 .73288 -3, .61481 -.30280 -.15977 -.49569 .00000 -4, .1703 -6. .9305 -2 .43746 
1999 -2.79135 -3, .69285 -.28984 -.09558 -.55027 .00000 -4.9147 -7. .9923 -2 .50878 
2000 -2, .90883 -3, .81714 -.34777 -.18621 -.56126 .00000 -4. .6013 -7. 3971 -2.57000 
2001 -2 .86064 -3, ,74848 -.32762 -.18990 -.50816 .00000 -4 .3999 -7. .1264 -2 .54135 
2002 -2 .96507 -3, .90515 -.26315 -.09278 -.48518 .00000 -5, .8298 -9. .5958 -2 .70905 
2003 -3. .33266 -4, .32752 -.44877 -.27817 -.66923 .00000 -4 .3870 -7. .1322 -2 .89688 
2004 -3, .20162 -4 .20008 -.30403 -.11707 -.54627 .00000 -5, .2034 -8. .3024 -2 .90643 
2005 -3 .36047 -4, .36228 -.38381 -.21046 -.60367 .00000 -5 .1857 -8. .4994 -2 .98813 
2006 -3 .53115 -4. .57610 -.47602 -.22709 -.79650 .00000 -4 .4035 -7, .0286 -3 .06973 
2007 -3, .33041 -4. .32226 -.32514 -.15971 -.53158 .00000 -5. .1047 -8. ,2732 -3 .01507 
2008 -3 .76599 -4, .86844 -.45338 -.17652 -.80653 .00000 -5 .3824 -8. ,6427 -3 .32770 
2009 -3.45316 -4, .42814 - .45659 -.27826 -.67636 .00000 -4.4168 -7. .1445 -3 .01032 
2010 -3.77040 -4, .90944 -.36809 -.13635 -.66164 .00000 -5. .0219 -7. ,9389 -3.41489 
World Markets 
WORLD MARKET PRICES :  
YEAR WHEAT RICE C.CRAINS BOV.MBAT DAIRY OTH.AN. PROT.P. OTH.FD NONP.AG NOKAGR. 
1993 .07137 .08067 .14057 .14489 -3.3648 .04922 .07454 .00972 .01094 -.08033 
1994 .15205 -.04512 .42517 .35744 -11.6795 .09208 .30803 .19260 .25059 -.02516 
1995 .14792 -.89544 -.70339 .19221 -18.2709 .27567 -.18154 -.26441 .93434 .39079 
1996 -1.25091 -.99644 -1.20096 -.55901 -12.2186 .18348 -.35379 -.62694 1.23414 .81759 
1997 -2.08226 -.91683 -1.19113 -1.15125 -6.8891 .17588 -.30883 -.12167 .28967 .90002 
1998 -.48252 -.30214 .21763 -.81268 -6.5082 -.04094 .66122 .36814 .39525 .45378 
1999 .89271 -.95088 -.01046 -.16150 -8.0215 .11285 .30088 -.00532 .67083 -.03168 
2000 1.16176 -.37701 -1.26970 -.05628 -7.3956 -.19888 -.16984 .12179 2.19945 .00152 
2001 -.55043 -.15635 -.10092 -.30676 -6.9128 -.17485 .31472 .19047 1.58644 .22997 
2002 -1.30483 -.66183 - .38470 -.34852 -9.4412 .19711 -.08834 .00344 .48715 .17095 
2003 -.07910 -.78123 -.84005 -.20761 -6.7559 -.04183 -.21125 .06155 1.03665 .40517 
2004 .05937 -.77343 -.42623 -.52954 -8.1708 .13253 -.24242 -.06550 .99565 .14353 
2005 -.61247 .03182 .24865 -.02085 -8.3437 -.26616 .63281 .57843 1.41008 .17008 
2006 - .71984 -1.06848 - .68546 -.17042 -6.9129 .05695 -.14380 -.23652 1.26690 .12440 
2007 -.70494 .00877 -1.38763 -.98165 -8.0803 -.06330 -.47271 1.06885 .88591 .21033 
2008 -.57852 -.91473 .83731 1.30292 -8.3527 -.19763 .40843 -.53725 1.28681 .31745 
2009 -.97567 -.58672 -2.51023 -1.15260 -7.1889 .31755 -1.74643 .47849 .71508 -.04785 
2010 - .20553 -.61651 1.67533 .87912 -7.6632 -.40075 .86294 .31666 1.59740 .29943 
WORLD PRODUCTION ;  (1000 mt or 10**6 US $ 1970) 
YEAR WHEAT RICE C.GRAINS BOV.MEAT DAIRY OTH.AN. PROT.P. OTH.FD NONF.AG NONAGR. 
1993 -.01508 -.00137 -.00013 -.02013 .45700 -.01452 -.00429 -.00650 -.00582 .00000 
1994 -.01712 .01377 .04574 -.03355 1.02825 -.01927 .01246 .00331 -.01512 -.00003 
1995 .01844 .03434 .23723 .02349 .68332 .03599 .12767 .15976 -.04312 .00451 
1996 .31393 .03507 .10984 .24754 -.43901 .17268 .14764 .25938 -.02789 .00455 
1997 .20069 .01001 -.01251 .20137 -.37164 .19374 .11352 .14208 .06689 .00692 
1998 -.20277 -.04292 -.10449 .09609 .26843 .14857 -.00740 .01400 -.01687 .01095 
1999 -.33304 -.03349 .01170 -.00771 .41994 .03964 .02389 .01313 -.07071 .01275 
2000 -.12194 -.06047 .31455 .01640 .22811 .08508 .01167 .03553 -.17523 .01281 
2001 .39694 -.04222 -.04696 .06963 .24072 .10580 .02932 .06325 -.03176 .01241 
2002 .16157 -.02131 .05565 .04746 .56169 .05285 .06853 .04701 .03039 .01318 
2003 - .25210 -.01409 .20800 .06320 .25451 .11529 .08754 .07335 -.02159 .01690 
2004 -.08935 -.04935 - .00163 .06015 .46888 .05542 .03737 .02634 -.03932 .01656 
2005 .21366 -.06840 .03791 .04065 .40042 .13327 -.01340 .01311 -.06839 .01913 
2006 .04563 - .02098 .12335 .01736 .24945 .05645 .07830 .06135 -.05024 .01936 
2007 .02149 -.06212 .25933 .04088 .45083 .13787 .07827 -.02047 -.00541 .02028 
2008 .12829 -.00076 -.22141 -.08112 .39724 .11940 .11587 .17550 -.06431 .01978 
2009 -.09185 -.06545 .41139 .23008 .29723 .03711 .11805 .01470 -.02817 .01998 
2010 .07329 -.01991 -.31959 .05291 .46607 .11938 -.06358 .10926 -.04970 .01949 
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Table A.21: (Contd.) 
WORLD STOCKS : (1000 rot or 10»*6 US $ 1970) 
YEAR WHEAT RICE C.GRAINS BOV.MEAT DAIRY OTH.AN. PROT.P. OTH.FD NONF.AG NONAGR. 
1993 .00000 .00000 .00000 .00000 .0000 .00000 .00000 .00000 .00000 .00000 
1994 -.18578 -.05849 -.15148 -.09933 6.4707 -.11139 -.15459 -.14990 -.23803 .00000 
1995 -.18661 .00805 -.35278 -.14159 13.4461 -.08276 -.37451 -.31760 -.71141 .00033 
1996 .31704 .37777 1.42535 .06718 15.3513 .11846 .76943 1.12309 -1.33361 .00080 
1997 2.39113 .69037 2.17458 .50615 8.0721 .64987 1.40578 2.22632 -.92600 .00543 
1998 2.64251 .64076 1.11782 .74706 1.3726 .72975 1.31249 1.34370 1.52346 .02413 
1999 .06058 .20640 -1.26677 .46705 .5553 .49701 -.30107 -.28038 .24785 .00783 
2000 -1.79363 .08544 -1.23093 .08040 1.3834 -.05144 -.38695 -.46653 -1.60776 -.00177 
2001 -1.43482 -.15567 .95675 .05661 .8897 .33586 .12707 -.57987 -5.02482 -.00348 
2002 1.18274 -.14357 -.17780 .23455 .5613 .55720 -.09540 -.28832 -2.76721 -.00104 
2003 1.61504 .04370 -.19666 .21921 2.7734 .19948 .34400 -.07254 -.35194 -.00053 
2004 -.01485 .17118 .72837 .24464 .5361 .57073 .69254 .19498 -1.09648 -.00254 
2005 -.49747 .03793 -.19807 .21550 1.3113 .22261 .35303 -.02610 -1.60021 -.00243 
2006 .48736 -.26945 - .97323 .03268 1.2990 .54163 -.50014 -.76594 -2.33633 -.00641 
2007 .47891 .16651 .38462 .04883 .0331 .20972 .39144 .26985 -2.05956 -.00284 
2008 .41585 - .25206 1.30917 .25130 1.1916 .36071 .77197 -1.26025 -.77455 -.01306 
2009 .33380 .17190 -1.50293 -.40082 1.4533 .63462 -.00775 .83976 -1.43654 -.00931 
2010 .32215 -.14170 1.76570 .21479 -.0203 -.02251 1.67388 -1.13251 -.84790 -.01392 
WORLD NET EXPORTS :  (1000 mt or 10**6 US $ 1970) 
YEAR WHEAT RICE C.GRAINS BOV.MEAT DAIRY OTH.AN. PROT.P. OTH.FD NONF.AG NONAGR. 
1993 -.01062 .03774 .07856 -.18105 2.32670 .17624 .01472 .04744 -.00260 .06004 
1994 -.22710 .16528 .26896 -.32996 4.34822 .00709 .07558 .28893 -.00650 -.15571 
1995 -.23582 1.00609 -.41042 -.00495 9.38088 .20364 .26186 .06198 .12700 -1.24695 
1996 -1.03511 •.08943 -1.73307 .85886 7.86191 .53615 .32644 -.59592 .41986 -2.29715 
1997 -.77860 -.61654 -1.11847 1.20577 6.35531 .54408 .26693 -1.01071 .67034 -2.02732 
1998 -.77702 -.90154 -.09883 .56771 7.24330 .39356 .04304 -.94982 .32294 -1.06385 
1999 -.97321 -.20170 -.54030 .04972 7.77711 .95328 -.02874 -.72958 .19825 -.55972 
2000 -1.15600 -.62887 .14322 .04684 7.23378 .56878 -.00801 -.38178 .10899 -.73935 
2001 -.93166 -.09324 .12480 .23002 6.92033 .18174 .06761 -.31526 .58578 -.86295 
2002 -.68133 -.03477 -.02153 .06707 8.75314 .15073 .13980 -.25070 .55634 -.93178 
2003 - .89283 - .24327 -.77289 .29195 7.67363 .23188 .18460 -.31139 .44408 •1.10904 
2004 -.96484 - .49176 -.51567 .21448 7.48124 .84979 .04356 -.48372 .36995 - .75568 
2005 -1.0170S -.37509 -.27253 -.06478 7.68267 .16944 .04268 -.38425 .44184 -.65616 
2006 -.96367 -.23686 -.53495 .37541 7.24700 .06434 .13070 -.48036 .53130 -.77950 
2007 -1.32006 - .52860 -.77723 .05005 7.40625 -.31777 .17658 -.14146 .46480 -.64781 
2008 -1.23919 -.12429 .20411 -.62355 7.39693 -.29796 .25431 -.07852 .37854 •.86147 
2009 -1.34836 -.63678 -1.00926 1.59925 6.56218 .66758 .14302 .08744 .45789 -.68830 
2010 -1.29642 -.41756 .38279 -.11296 7.06537 .48886 -.12646 -.27508 .41544 -.55165 
WORLD MARKET RELATIVE PRICES ( P(N) -  1.0 ) 
YEAR WHEAT RICE C.GRAINS BOV.MEAT DAIRY OTH.AN. PROT.P. OTH.FD NONF.AG NONAGR. 
1993 .15182 .16114 .22108 .22541 -3.2871 .12966 .15500 .09013 .09135 .00000 
1994 .17724 -.01998 .45044 .38270 -11.6573 .11727 .33327 .21781 .27581 .00000 
1995 -.24193 -1.28122 -1.08992 -.19780 -18.5890 -.11467 -.57010 -.65266 .54143 .00000 
1996 -2.05173 -1.79931 -2.00217 -1.36544 -12.9305 -.62897 -1.16188 -1.43282 .41317 .00000 
1997 -2.95567 -1.80064 -2.07250 -2.03297 -7.7197 -.71767 -1.19806 -1.01257 -.60491 .00000 
1998 -.93208 -.75251 -.23508 -1.26075 -6.9305 -.49249 .20649 -.08525 -.05827 .00000 
1999 .92468 -.91949 .02123 -.12986 -7.9923 .14458 .33267 .02638 .70273 .00000 
2000 1.16022 -.37852 -1.27120 -.05780 -7.3970 -.20040 -.17136 .12027 2.19790 .00000 
2001 -.77861 -.38543 -.33013 -.53550 -7.1263 -.40390 .08456 -.03941 1.35335 .00000 
2002 -1.47326 - .83135 - .55470 -.51858 -9.5958 .02612 -.25884 -.16722 .31566 .00000 
2003 -.48231 -1.18161 •1.24020 -.61031 -7.1322 -.44520 -.61393 -.34224 .62913 .00000 
2004 -.08404 -.91564 -.56895 -.67211 •8.3024 -.01099 -.38540 -.20873 .85090 .00000 
2005 - .78122 -.13802 .07844 - .19061 •8.4994 -.43551 .46194 .40765 1.23790 .00000 
2006 -.84320 -1.19140 -.80886 -.29446 -7.0286 -.06737 -.26788 -.36047 1.14108 .00000 
2007 -.91335 -.20113 -1.59461 -1.18947 -8.2732 -.27306 - .68161 .85672 .67416 .00000 
2008 -.89315 -1.22829 .51821 .98235 -8.6427 • .51345 .09069 -.85200 .96629 .00000 
2009 -.92826 -.53912 -2.46355 -1.10528 -7.1445 .36557 -1.69939 .52659 .76330 .00000 
2010 -.50345 -.91320 1.37180 .57797 -7.9388 -.69809 .56183 .01718 1.29410 .00000 
Table A.22: 
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Detailed results for dairy sector variables under Scenario C3 
Percent Change from Base Scenario 
United States 
YEAR Product. Net.Exp Demand Hum.Cons Feed Ind+Sd^W Stocks Ret.Pr. Cons.pr. SSR 
1993 .00000 79.201 .83675 .87237 .00000 .00000 65.7607 -2.6126 -6.1299 -.79678 
1994 - .11451 -245 .486 3.45019 3.61600 -.11451 -.11451 .8367 -15.0417 -24.1774 -3.95312 
1995 -.78538 83.520 -.31927 -.29795 -.78539 -.78539 -1.7615 -11.2972 -7.4491 -4.46831 
1996 -.52627 -54.760 -2.45516 -2.54065 -.52627 -.52627 -1.2209 -6.7650 -1.6417 -2.63777 
1997 -.20252 -42.650 -2.03845 -2.17123 -.20252 -.20252 -2.4552 -2.3109 3.0122 -.79727 
1998 .06863 -9.367 - .24730 -.26134 .06864 .06864 -2.0885 -1.9658 -1.5886 -.48132 
1999 .00768 10.593 .22539 .23518 .00766 .00767 -.2473 -2.3105 -2.6641 -.69156 
2000 -.08743 -6.555 -.26125 -.26904 -.08743 -.08743 .2254 -1.4095 -.4422 -.52895 
2001 -.02808 -5.747 -.21838 -.22683 -.02807 -.02808 -.2613 -1.0191 -.5739 -.33916 
2002 -.00450 18.349 .68919 .71986 -.00452 -.00452 -.2184 -2.9716 -5.2474 -.99238 
2003 -.12011 -26.445 -.79543 -.82568 -.12011 -.12011 .6892 -.7382 1.6454 -.36280 
2004 .02367 -7.913 - .15243 -.16033 .02368 .02368 -.7954 -.7125 -.6846 -.18829 
2005 .01289 14.642 .63735 .664B0 .01288 .01288 -.1524 -2.3100 -4.2516 -.78176 
2006 -.09091 -40.064 -.89750 -.93385 -.09092 -.09091 .6373 .3145 3.0491 -.02949 
2007 .04726 3.605 .19570 .20225 .04726 .04727 -.2389 -.6053 -1.7082 -.16643 
2008 .04302 17.055 .49145 .51153 .04302 .04302 .1957 -1.9280 -3.3750 -.59126 
2009 -.07449 -18.322 -.69157 -.71897 -.07450 -.07450 .4915 .1267 2.5181 .00025 
2010 .05067 .686 .07393 .07499 .05067 .05067 -.6916 -.2244 - .5986 -.01646 
Australia 
YEAR Product. Net.Exp Demand Mum.Cons Feed Ind*Sd-»W Stocks Ret.Pr. prod.pr. SSR 
1993 .00000 -3.68231 -.00078 -.00092 .00000 .00000 16.564 .00001 .00001 -1.66355 
1994 -.03642 -6.73039 -.00522 .00063 -.04059 .00000 85.319 -.00089 -.00088 -3.12913 
1995 - .07906 -1.45411 -.00885 .00423 -.08891 .00000 187.333 .03536 .03533 -.58000 
1996 .10806 6.44403 .02508 .01695 .07555 .00000 87.462 .13596 .13600 2.27742 
1997 .60970 8.66486 .08260 .00822 .55015 .00000 14.973 .07092 .07094 2.72438 
1998 1.01348 4.37686 .10140 -.04903 1.05086 .00000 7.592 -.61983 -.61983 1.25890 
1999 .28163 .41574 -.04445 -.16323 .70100 .00000 15.134 •1.94042 -1.94043 .05687 
2000 -.60361 -1.21452 -.17229 -.21211 .07638 .00000 12.417 -2.52946 -2.52945 -.25959 
2001 -.84355 -2.13744 -.13746 -.12432 -.21966 .00000 6.425 -1.44264 -1.44266 -.49925 
2002 -.25228 -2.94464 .01530 .03531 -.11038 .00000 19.627 .40828 .40826 -.99961 
2003 - .82044 -.41717 -.28621 -.30946 -.14228 .00000 6.844 -3.83060 -3.83062 .17094 
2004 - .68451 -1.80211 -.04538 -.04051 -.07586 .00000 3.371 -.56527 - .56527 -.45408 
2005 -.02981 -1.74347 .03156 .03381 .01765 .00000 15.005 .40487 .40487 -.70708 
2006 -.94427 -.49745 -.30017 - .29926 -.30591 .00000 -.683 -3.58198 -3.58197 .19058 
2007 -,63340 -2.43887 .01307 .04990 -.21407 .00000 2.434 .51003 .51004 -.79143 
2008 -.23202 -1.79990 -.01394 -.01233 -.02390 .00000 13.009 -.27804 -.27805 -.68595 
2009 -.86258 - .83941 -.25987 -.26112 -.25230 .00000 - .754 -3.16357 -3.16358 .01082 
2010 -.74107 -2.41201 -.00670 .03061 -.23983 .00000 -.373 .24785 .24785 -.75608 
Canada 
YEAR Product. Net.Exp Demand Hum.Cons Peed IndfSdfW Stocks Ret.Pr. Prod.pr. SSR 
1993 2.8486 4.5405 .07602 .00629 .46005 .00000 16.547 -.25857 -.57949 1.0948 
1994 7.4563 13.2523 .37117 .21879 1.35B10 -.00054 85.294 -.97051 -2.20475 3.7591 
1995 10.1784 26.3237 .64579 .47750 1.75859 -.00143 187.294 -2.15152 -4.87107 8.9113 
1996 10.1678 33.3587 .77832 .48001 2.65952 -.00192 87.484 -2.90655 -6.53619 11.6306 
1997 9.9131 32.8570 .70835 .18551 3.82893 -.00132 15.028 -3.13955 -7.02425 11.4802 
1998 10.6935 29.8101 .89589 .05115 5.92403 -.00003 7.648 -3.19012 -7.12654 10.0881 
1999 10.9281 28.3422 1.01939 .33295 5.29621 .00070 15.194 -3.30429 -7.37495 9.5041 
2000 10.2383 27.5557 1.12072 .68226 3.86605 .00149 12.477 -3.38309 -7.55129 9.1981 
2001 10.2359 27.1923 1.43418 .80346 5.29695 .00235 6.480 -3.35196 -7.48972 8.9095 
2002 12.1784 31.2017 1.06865 .49918 4.52219 .00324 19.660 -2.76084 -6.13548 10.1841 
2003 10.9307 29.3203 1.42551 .87172 4.75040 .00320 6.873 -4.23462 -9.60764 10.1397 
2004 11.1290 29,9609 1.12506 .40973 5.45151 .00356 3.399 -3.00345 -6.69571 10.0903 
2005 12.5352 31.9384 1.04548 .42505 4.55099 .00363 15.018 -2.80623 -6.12123 10.6521 
2006 11.0831 29.6005 1.55167 1.03704 4.85390 .00326 -.671 -4.13194 -9.32127 10.2864 
2007 11.6378 30.5015 .89365 .50223 3.12118 .00357 2.442 -2.65928 -5.80450 10.4906 
2006 12.7499 31.5435 1.39083 .54327 6.44636 .00348 13.018 -3.00201 -6.68576 10.6653 
2009 11.3658 30.4203 1.11417 .73802 3.21714 .00278 -.745 -4.07551 -8.97270 10.8430 
2010 11.6242 29.0574 1.34708 .58231 5.88770 .00303 -.364 -2.70484 -6.00509 10.1022 
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2010 3.51374 -12.4310 2.28742 2.20492 10.4552 
E.C. 







































































































































































































2010 8.29693 80.689 .36971 .42008 -.00058 2.21934 -.378 -4.72173 -6.7064 7.94296 
225 
Table A.22: (Contd.) 
New Zealand 
YEAR Product:.  NeC Exp. Demand Hum.Cons Feed Ind.Dem. ReC.Pr. Cons.pr. SSR 
1993 .00000 -.07984 .20345 .20345 .20345 .00000 -4 .2547 -7.8488 -.20304 
1994 
- •  
.77515 -1.16279 .21914 .24057 .18873 .00000 -11 .1102 -19.0246 -.99211 
1995 -2.54045 -3.47741 -.08406 .05183 -.27282 .00000 -17 .7067 -28.1087 -2.45846 
1996 -4 .46388 -5.79137 -.88475 -.75083 -1.06740 .00000 -13 .3799 -21.4422 -3.61108 
1997 -4 .79185 -6.23789 -.83668 -.67699 -1.05282 .00000 -8 .0775 -13.3328 -3.98854 
1998 -4. .63811 -6.14291 -.49177 -.27345 -.78617 .00000 -7 .1683 -11.9129 -4.16684 
1999 -4. .77495 -6.32699 -.46834 -.15118 -.89352 .00000 -8 .4025 -13.6642 -4.32688 
2000 -S .00792 -6.57279 -.59565 -.29181 - .99716 .00000 -8 .1139 -13.0438 -4.43871 
2001 -5 .01183 -6.57400 -.55491 -.31957 -.86341 .00000 -7 .5642 -12.2514 -4.48179 
2002 -5. .12537 -6.75923 -.42942 -.15989 -.78068 .00000 -9 .6937 -15.9559 -4.71620 
2003 -5, .69328 -7.40954 -.71821 -.42111 -1.10213 .00000 -8 .0592 -13.1023 -5.01105 
2004 -5 .65684 -7.39620 -.60913 -.28918 -1.02371 .00000 -7 .6802 -12.2544 -5.07864 
2005 -5, ,60525 -7,32473 -.49619 -.19746 -.87504 .00000 -9 .6026 -15.7386 -5.13454 
2006 -6. .20925 -8.05062 -.82562 -.42777 -1.33782 .00000 -7 .6199 -12.1625 -5.42844 
2007 -5 .85129 -7.57838 -.61831 -.30514 -1.00910 .00000 -7 .9295 -12.8512 -5.26554 
2008 -6 .13171 -8.02628 -.54040 -.19435 -.98181 .00000 -9 .5737 -15.3729 -5.62169 
2009 -6 .15772 -7.88976 -.83439 -.48891 -1.26015 .00000 -7 .6607 -12.3916 -5.36813 
2010 -6.426B7 -B.34840 -.68724 -.269G4 -1.21624 .00000 -7.9007 -12.4896 -5.77935 
World Markets 
WORLD MARKET PRICES :  
YEAR WHEAT RICE C.GRAINS BOV.MEAT DAIRY OTH.AN. PROT.P. OTH.FD N0NP.A6 NONAGR, 
1993 .15554 .13517 .27831 .27478 -7.9619 .10316 .16307 .06208 .02745 -.12274 
1994 .23317 -.15060 .71177 .58229 -19.0593 .15609 .49984 .27354 .44296 -.04294 
1995 .20392 -1.36522 . .79210 .18071 -27,7007 .38676 -.15875 -.17037 1 .38602 .56760 
1996 -1.86634 -1.58140 -1 .81170 - .90044 -20.4751 .29099 -.56583 -.74838 1 .91184 1.23107 
1997 -3.31480 -1.58757 -2 .36430 -1 .80274 -12.1250 .28753 -.82364 -.23239 .86668 1.39366 
1998 -.77227 -.52018 .28539 -1 .46992 -11.1557 - .04044 .89221 .53530 .67836 .85956 
1999 1.43675 -1.02753 1 .01443 
- •  
.29340 -13,4347 -.04507 1.36098 .30466 1 .03182 .26581 
2000 1.47023 - .77186 -1 .64353 . .27537 -13.0210 -.05540 -.20144 -.12369 2 .68785 .02626 
2001 -1.09470 -.47092 - .77705 - .54196 -12.0120 -.12631 -.10239 .22476 2 .46213 .27292 
2002 -1.78231 -1.06644 - .27385 - .47620 -15,6553 .15415 .14280 .26976 1 .13309 .35759 
2003 -.21966 -1.36156 -1 .13561 .48630 -12,5767 .05222 -.14620 .02377 1.41032 .60479 
2004 .38524 -.87870 
-
.51249 
- •  
.66577 -11.8775 .02212 .06851 -.04790 1 .69265 .42952 
2005 -1.16508 -.42774 . .05966 . .30650 -15.7303 -.07002 .38206 .57206 2 .01441 .00990 
2006 •1.55948 -1.17116 - .08786 - .67119 -11.9297 - .01492 .32099 .24182 1 .98633 .26501 
2007 -.92329 -1.21659 -3 .73467 .87016 -12.5719 .26902 -1.67703 .40719 1 .30023 .32052 
2008 - .43265 -1.04115 2 .14793 .71778 -14.9211 -.26907 1.07065 .16338 1.73736 .53392 
2009 -1.01453 -.60381 -1 .92872 -1 .12686 -12.2679 .17152 -.94796 .53136 I  .49136 .14123 
2010 -1.22336 -1.50926 .35833 .29855 -12.3206 -.02439 -.01260 -.38181 2 .19894 .19317 
WORLD PRODUCTION :  (1000 mC or 10**6 US S 1970) 
YEAR WHEAT RICE C.GRAINS BOV.MEAT DAIRY OTH.AN. PROT.P. OTH.FD NONP.AG NONAGR. 
1993 -.02672 -,00245 -.00017 -.03580 .61307 -.02579 -.00764 -.01154 -.01036 .00000 
1994 -.02296 ,02632 .08337 -.05569 1.74689 -.03059 .02940 .01197 -.02768 .00030 
1995 .06454 .05476 .35058 .03936 1.38421 .04642 .20262 .20426 -.05697 .00646 
1996 .48300 ,05203 .24072 .31672 -.23112 .23979 .24929 .36323 -.04469 .00765 
1997 .32597 .01391 .08321 .30231 -.36362 .28791 .20945 .22666 .06096 .01161 
1998 -.27322 -.06478 -.16757 .17524 .56549 .24654 .01498 .04345 .00543 .01744 
1999 -.44150 -.05975 -.00151 .00763 .84410 .14140 .03296 .02080 -.06357 .02075 
2000 -.15163 -.09043 .50344 .01836 .52416 .10941 .07947 .07044 -.22479 .02236 
2001 .58226 -.06089 .02131 .09900 .49244 .14619 .06994 .06654 -.06769 .02261 
2002 .24809 -.01748 .02440 .07524 1.07158 .11219 .07332 .07082 .02498 .02308 
2003 - .31266 -.02669 .29776 .09806 .61364 .15966 .13167 .11409 -.02058 .02904 
2004 -.16456 -.07663 .08234 .09685 .72315 .14932 .07658 .06209 -.06277 .02883 
2005 .30479 -.09296 .02675 .03760 1.10605 ,12663 .01306 .00876 -.12035 .03365 
2006 .10363 -.02372 .11558 .03464 .54766 .11336 .11213 .09264 -.07750 .03353 
2007 -.25175 -.06090 .61566 .01206 .74311 .13009 .14667 .04799 -.02629 .03362 
2008 .20534 -.03611 -.55564 - .02407 1.16464 .18763 .05476 .11988 - .05036 .03327 
2009 .00523 - .12217 .52707 .26221 .70167 .12272 .13190 .01266 -.07778 .03438 
2010 .01367 -.04760 -.06356 .04041 .81300 .08920 .00025 .12029 -.10346 .03452 
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Table A.22: (Contd.) 
WORLD STOCKS : (1000 mC or  10**6 US $ 1970J 
YEAR WHEAT RICE C.GRAINS BOV.MEAT DAIRY OTH.AN. PROT.P. OTH.PD NONP.AG NONAGR. 
1993 .00000 .00000 .00000 .00000 .0000 .00000 .00000 .00000 .00000 .00000 
1994 
- •  
.34029 - .09358 
-
.27448 - .17490 8.2163 - .19450 - .28466 - .30730 - .39144 .00000 
1995 . .28554 .03739 . .56805 - .22966 20.7641 - .13951 - .57584 - .46510 -1.25005 .00057 
1996 .48367 .57306 1 .90642 .13073 25.9408 .18933 1.05512 1.27884 -1.98879 .00140 
1997 3.  .55887 1.08935 3 .41836 .77368 14.6435 .95965 2.19815 3.06778 -1.51627 .00665 
1998 4 .16295 1.10395 2 .50943 1.14768 3.6914 1.10980 2.47604 2.25566 1.42238 .02685 
1999 
- •  
.04631 .46683 -1 .82570 .82888 2.1178 .88006 - .15323 - .01830 .62889 .01075 
2000 -3,  .00522 .12634 -2 .92742 .20515 3.5070 .35258 -1.30421 - .62005 -1.66865 - .002B. 
2001 -2 .36172 - .11298 1 .17295 .12110 2.7835 .09244 .16805 - .32025 -5.97853 - .00770 
2002 1 .42471 - .12454 .65548 .31035 1.7570 .44325 .33022 - .48816 -4.50786 - .00271 
20U3 1  .85080 .16047 - .51002 .30445 5.0529 .28101 .19367 - .31077 -1.16747 - .00147 
2004 
- •  
.33221 .33761 .80102 .38323 1.9808 .55020 .75340 .45550 -1.21216 - .00626 
2005 -1 .22258 .02707 . .13778 .31173 1.1234 .43150 .23596 .14090 -2.25287 - .00554 
2006 .38291 - .31273 -1 .22878 .02393 4.0469 .16664 - .45963 -1.15619 -3.75186 - .01193 
2007 1,  .00405 .11206 - .42679 .17954 .4180 .39431 .03992 - .02239 -3.02320 - .00614 
2008 .02954 .11887 3 .96271 .18670 1.0752 .21685 2.09327 - .16552 -1.03007 - .02209 
2009 
- •  
.32768 .11505 -3 .32376 - .24041 3.2986 1.07497 - .70424 .30540 -1.50584 - .01181 
2010 .01115 - .24514 .45291 .17612 .4020 .43846 .98557 - .67063 -1.64815 - .02198 
WORLD NET EXPORTS ;  {1000 mt or 10**6 US $ 1970) 
YEAR WHEAT RICE C.GRAINS BOV.MEAT DAIRY OTH.AN. PROT.F. OTH.FD NONP.AG NONAGR. 
1993 - .00963 .05104 .13631 - .31655 5.  .5198 .31560 .02548 .11232 - .00757 .05566 
1994 
-
.41355 .34534 .48165 - .53616 12.7771 .00909 .14740 .48067 - .01397 
-
.27421 
1995 . .40498 1.57640 - .35459 .00594 22. .9866 .36699 .44546 .31882 .17062 -1 .76832 
1996 -1 .55762 - .15783 -1.99984 1.30056 19.5998 .89791 .55039 - .56755 .54467 -3 .35706 
1997 -1 .27029 - .95023 -1.53479 1.92578 14. .8640 .93162 .47228 -1.24933 .84573 -3 .12509 
1996 - .92089 -1.43678 - .15803 1.07533 15, .7634 .69314 .14439 -1.30544 .50950 -1 .69323 
1999 -1 .45194 - .18964 - .43542 .26723 16. .3575 .65929 .09537 -1.01584 .31190 
- •  
.99617 
2000 -1 .81683 - .62577 -.14026 .24618 14. .3708 .64434 .11517 - .70049 .24684 -1 .18302 
2001 -1 .52684 - .35339 - .17662 .36564 13, .1693 .62143 .14951 - .56733 .80507 -1 .37906 
2002 -1 .10211 - .10339 .02949 .15360 16.  ,9547 .40617 .21238 - .46295 .82139 -1,  .45680 
2003 -1 .31569 - .53285 - .98351 .60346 15.  .1344 .53506 .29550 - .47519 .70734 -1,  .67950 
2004 -1 .49263 - .77828 -.67045 .46479 13.  .8643 .70852 .18133 - .70776 .57456 -1,  .32711 
2005 -1 .51343 - .56014 -.27234 - .04477 16. .1342 .47512 .09961 - .65120 .65634 .67501 
2006 -2 .01725 - .21863 •.11322 .38732 13.7273 .52781 .28929 - .50819 .72032 -1,  .13386 
2007 -1 .96120 - .85398 -1.70466 - .10905 14. .7999 .51376 .19504 - .29212 .74569 -1,  .57556 
2008 -1 .62056 - .64999 .60947 - .39477 16. .4363 .59235 .15697 - .31121 .50874 -1,  .07348 
2009 -1 .85557 - .78943 -.93140 1.42433 14. .6193 .66800 .18721 - .00121 .61838 -1,  ,01016 
2010 -2.50545 - .63352 .20059 .14201 12.8146 1.08262 - .05758 - .43959 .65319 -1.08652 
WORLD MARKET RELATIVE PRICES ( P(N) -  1.0 ) :  
YEAR WHEAT RICE C.GRAINS BOV.MEAT DAIRY OTH.AN. PROT.P. OTH.PD NONP.AG NONAGR. 
1993 .27862 .25823 .40154 .39600 •7.8468 .22617 .26616 .16505 .15037 .00000 
1994 .27622 - .10771 .75502 .62550 -19.0246 .19912 .54301 .31661 .46610 .00000 
1995 _ .36163 -1.92192 -1 .35203 _ .38471 -28.1067 - .17982 - .72225 - .73380 .61361 .00000 
1996 -3 .05974 -2.77826 -3 .00576 -2 .10556 •21.4422 - .92864 -1.77505 -1.95537 .67249 .00000 
1997 -4 .64375 -2.94026 -3 .70631 -3 .15247 -13.3326 -1.09093 -2.18663 -1.60370 - .51974 .00000 
1998 -1 .61795 -1.36800 - .56930 -2 .30965 -11.9129 - .69235 .03234 - .32151 - .17966 .00000 
1999 1 .16783 -1.28992 .74663 
-
.55773 -13.6642 - .31006 1.09227 .03875 .76397 .00000 
2000 1.44358 - .79791 -1 .66936 . .30156 -13.0436 - .06165 - .22765 - .14992 2 .66086 .00000 
2001 -1 .36390 -  .74160 -1 .04711 - .61266 -12.2514 - .39814 - .37429 - .04603 2 .18325 .00000 
2002 -2 .13227 -1.41896 - .62919 - .63083 -15.9559 - .20271 -.21402 - .08751 .77273 .00000 





.93798 -1 .09060 •12.2544 - .40565 - .35946 - .47538 1 .25773 .00000 
2005 -1 .17486 - .43760 . .06955 . .31637 •15.7366 - .07991 .37213 .56210 2 .00431 .00000 
2006 -1 .81966 -1.43239 - .35195 - .93373 -12.1625 •.27920 .05563 - .02313 1 .71677 .00000 
2007 -1 .23984 -1.53220 -4 .04223 •1.18688 •12.6512 - .05133 -1.99116 .08639 .97658 .00000 
2008 - .96145 -1.56671 1 .60544 .18286 -15.3729 - .79673 .53389 - .36656 1 .19705 .00000 
2009 -1 .15412 - .74399 -2.06703 -1 .26630 -12.3916 .03024 -1.08765 .36961 1 .34823 .00000 
2010 -1.41379 -1.69914 .16465 .10517 -12.4896 - .21715 - .20557 - .57366 2.00191 .00000 
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Table A.23: Detailed results for dairy sector variables under Scenario D1 
Percent Change from Base Scenario 
United States 
YBAR Product.  Net.Exp Demand Hum.Cons Peed IndiSd'fW Stocks Ret.Pr.  Cons.pr.  SSR 
1993 1.0600 20.651 .1681 .1293 1.0600 1.0800 127.592 - .3962 - .9296 .91719 
1994 3 .4230 -51.823 5.4026 5.4946 3.4230 3.4230 .166 -15.0669 •25.8503 - •  .62100 
1995 5.3494 6.420 4.4308 4.3868 5.3494 5.3493 112.628 •14.2462 -13.4027 ,29777 
1996 7.6210 -23.846 4.0567 3.8986 7.6210 7.6210 424.636 -10.4824 -6.2277 3,  .70182 
1997 9.1466 -26.380 6.0865 5.9522 9.1466 9.1466 592.826 •8.3070 -5.7072 5.  .99003 
1998 10.0705 •26.226 6.6341 8.5703 10.0705 10.0705 612.993 -10.7212 -13.3599 5.  ,94250 
1999 10.4334 -40.174 10.1501 10.1374 10.4333 10.4333 516.027 •13.5288 -16.4092 5.  .18507 
2000 10.6262 •46.452 9.3961 9.3432 10.6262 10.6262 478.778 -13.5907 •13.6572 5,  .22104 
2001 10.9915 -45.678 6.5549 8.4467 10.9915 10.9915 537.914 •12.5966 •11.4627 5 .95169 
2002 11.6365 -36.471 8.8796 8.7577 11.6365 11.6365 648.733 -12.5358 -12.4650 6,  .62213 
2003 11.9198 -58.311 10.6644 10.6291 11.9198 11.9198 575.456 •14.7660 •17.1464 5.  .99273 
2004 11.8911 •83.574 10.2406 10.1665 11.8911 11.6911 503.453 -14.7616 -14.7567 5.  .87672 
2005 11.9232 -39.733 6.3665 6.2101 11.9232 11.9232 672.344 •12.4475 •9.6349 6 .96652 
2006 12.1519 -100.982 10.8640 10.8268 12.1520 12.1520 531.659 •14.6134 -16.8702 6.  .20365 
2007 11.9659 -52.054 8.6550 8.5076 11.9859 11.9859 660.220 -12.3549 -9.6464 7,  .01979 
2008 12.1899 -88.564 9.9478 9.8475 12.1699 12.1899 567.570 -13.2347 •14.1971 6.  .80396 
2009 12.1049 -69.173 6.9640 6.8245 12.1049 12.1049 642.125 -12.1045 •10.7891 7 .21976 
2010 12.2241 -133.963 9.8462 9.7392 12.2241 12.2241 531.324 -12.9970 -13.9481 6.  .89157 
Australia 
YEAR Product.  Net.Exp Demand Hum.Cons Peed Ind+Sd+W Stocks Ret.Pr.  Prod.pr.  SSR 
1993 .00000 - .90063 -  .00010 - .00011 .00000 .00000 4.0503 .00001 .00002 .41206 
1994 - .00735 -1.16794 - .00137 .00000 - .00964 .00000 16.9375 - .00005 - .00004 .55692 
1995 .01387 .42069 - .00056 -.00062 - .00017 .00000 28.0621 .00650 .00646 .17274 
1996 .02779 1.56556 .00516 .00140 .02647 .00000 7.2639 - .00516 - .00516 .54381 
1997 .11401 1.31573 .01241 - .00647 .13106 .00000 -1.1015 - .04382 - .04381 .39921 
1996 .30216 1.34606 .03626 - .00954 .32533 .00000 -3.3252 - .16241 - .16241 .39012 
1999 .11220 .35071 - .00744 - .04382 .22083 .00000 -3.5867 - .50294 - .50295 .10136 
2000 - .12762 - .46747 - .04848 - .06296 .04199 .00000 -2.3390 - .73125 - .73122 .14389 
2001 - .22633 - .84120 -  .043S1 - .04309 - .04604 .00000 - .6918 - .49389 - .49390 .23640 
2002 -  .20672 - .74505 -.03579 - .03662 - .03058 .00000 - .1644 - .45581 -.45582 .20139 
2003 - .13400 -  .29126 - .03512 - .04587 .03144 .00000 - .8783 - .59582 - .59564 .06605 
2004 - .12335 - .54180 - .02728 - .03148 - .00096 .00000 .8265 - .38148 - .38151 .16954 
200^ - .28789 - .39747 -.07362 - .07415 - .07026 .00000 -2.6590 - .68300 -  .88301 .04563 
2006 - .21991 •1.05836 - .00722 .00534 - .08615 .00000 - .0205 .04358 .04359 .35309 
2007 - .23142 - .63303 - .05975 - .05828 - .06877 .00000 .0687 - .73074 - .73075 .17642 
2006 - .42225 -1.17141 -.07174 - .06163 - .13468 .00000 - .3877 - .75283 - .75284 .32956 
2009 - .31396 - .80672 -.05702 - .05060 - .09641 .00000 - .9644 - .61550 - .61548 .22814 
2010 - .32717 -1.26053 - .04211 - .03503 - .08634 .00000 2.2660 - .45701 - .45702 .42200 
Canada 
YEAR Product.  Net.Exp Demand Hum.Cons Peed Ind^Sd^W Stocks Ret.Pr.  Prod.pr.  SSR 
1993 1.60071 3.3979 .01165 .00034 .07391 .00000 4.0502 - .03798 - .08510 1. ,17818 
1994 4.36632 9.9332 .10526 .05590 .42242 - .00029 16.9375 - .26111 - .59333 3.70131 
1995 6.39493 17.9130 .11446 .10043 .21746 - .00083 26.0621 - .73366 -1.66125 6.  .43361 
1996 6 .79966 20.8098 .37077 .21459 1.34961 - .00132 7.3057 -1.21756 -2.73625 6.  .94354 
1997 6.40911 19.2338 .37961 .15662 1.72512 - .00160 -1.0635 •1.56085 -3.49192 6.  ,32159 
1998 6.31665 17.1738 .68502 .26274 3.12466 - .00160 -3.3073 -1.70259 -3.60351 5.  .72760 
1999 6.32649 16.6063 .61913 .26522 2.64156 - .00166 -3.5669 -1.72650 -3.65343 5.  .64705 
2000 6.39608 17.0235 .62963 .33002 2.48294 - .00154 -2.3209 -1.73084 -3.86335 5.65902 
2001 6.60212 17.6016 .70172 .39148 2.60146 - .00117 - .8770 -1.74643 -3.90160 5,  ,80623 
2002 7.19667 19.1788 .64411 .34222 2.48962 - .00072 - .1533 -1.70374 -3.78574 6.  .46621 
2003 7.24302 19.2721 .59299 .26959 2.49160 - .00068 - .8673 -1.71750 -3.89672 6,  .64267 
2004 7.31278 19.6606 .55514 .24492 2.44460 - .00075 .6377 -1.67740 -3 .73678 6.63647 
2005 7.09410 18.9000 .68744 .37507 2.46203 • .00076 -2.6507 -1.89167 -4.12564 6.  .55859 
2006 7.28785 19.0461 .55887 .27931 2.29765 - .00060 - .0119 -1.48346 -3.34680 6.  .53254 
2007 7.25139 19.0732 .60944 .35614 2.05711 - .00069 .0753 -1.85286 -4.04337 6.  .60247 
2008 7.12608 18.2644 .69353 .31277 2.97949 - .00069 - .3811 -1.82070 -4.05379 6.  .40636 
2009 7.04096 18.4330 .56022 .31125 1.92090 - .00072 - .9584 -1.76022 -3.91954 6.47905 
2010 7.10339 17.7053 .72461 .39203 2,72710 - .00076 2.2942 -1.73103 -3.64206 6.17446 
228 
Table A,23: (Contd.) 
Japan 
YEAR Product.  Net.Exp Demand Hum.Cons Feed Stocks Ret.Pr.  Prod.pr.  SSR 
1993 1.47852 -5 .9631 .02056 .01653 .16880 .00469 .00000 - .06994 - .11070 1.47152 
1994 3.33212 -9 .9668 .12308 .11732 .36743 .02575 .00000 - .47976 - .76001 3.23784 
1995 4.90448 -12 .1418 .32452 .32639 .31400 .12231 .00000 -1.21387 -1.89919 4.61416 
1996 5.04B58 -13 .5886 .4B801 .49245 .36710 .32742 .00000 -1.79284 -2.77585 4.58538 
1997 5.21653 -15 .B4S7 .56950 .59295 - .287B6 .47215 .00000 -2.11398 -3.26900 4.66859 
1998 5.13066 -14 .6591 .58563 .61043 - .36511 .56842 .00000 -2.21957 -3.45142 4.56366 
1999 4.88101 -11 .9461 .59254 .62295 - .60608 .58012 .00000 -2.25822 -3.52111 4.30731 
2000 4.75507 -11 .1604 .57709 .60930 - .72070 .59011 .00000 -2.24209 -3.48645 4.19754 
2001 5.10392 -12 .8193 .55928 .58707 - .56533 .58058 .00000 -2.19156 -3.39686 4.56608 
2002 5.84216 -16 .3800 .56770 .59008 - .32951 .56461 .00000 -2.18684 -3.38807 5.29774 
2003 5.76875 -15 .3965 .58302 .60558 - .33617 .56767 .00000 -2.22380 -3.49217 5.20806 
2004 5.67454 -13 .3145 .56697 .59166 - .47447 .58042 .00000 -2.15586 -3.34848 5.13270 
2005 S.4B2B5 -17 .0136 .63445 .66014 - .39179 .56806 .00000 -2.41695 -3.70730 4.86559 
2006 5.45389 -13 .9635 .49696 .51681 - .39586 .63554 .00000 -1.88B91 -2.96054 4.98276 
2007 5.45228 -16 .4258 .62271 .64844 - .40945 .49517 .00000 -2.37252 -3.64433 4.84786 
2008 5.19770 -13.2474 .61913 .64590 - .54322 .62124 .00000 -2.34620 -3.65149 4.59686 
2009 5.06013 -15 .3739 .58817 .61930 - .73815 .61382 .00000 -2.27349 -3.51627 4.4B982 
2010 4.92623 -12.0702 .56705 .60694 -1.19498 .57868 .00000 -2.22681 -3.46129 4.37953 
Mexico 
YEAR Product.  Net.Exp Demand Hum.Cons Feed Ind+Sd+W Stocks Ret.Pr.  Prod.pr.  SSR 
1993 1.29157 -14 .4935 .01138 .01155 .09721 .00007 .00000 - .05363 - .08784 1.34473 
1994 3.41019 -21 .9782 .07307 .07442 .44456 .01240 .00000 - .41465 - .68380 3.51571 
1995 4.85677 -26 .1463 .32151 .33114 .79215 .07807 .00000 -1.29407 -2.11732 4.77526 
1996 5.03856 -30.0318 .66113 .67104 1.94219 .33854 .00000 -2.44665 -3.95411 4.58737 
1997 4.27224 -26 .2477 1.03092 1.03662 3.11269 .68172 .00000 -3.58360 -5.74578 3.37894 
199B 3.55962 -19 .7103 1.21256 1.20618 4.58411 1.05180 .00000 -4.43504 -7.08855 2.44096 
1999 2.93273 -12 .6317 1.36664 1.35767 5.21675 1.22257 .00000 -4.96027 -7.91064 1.62673 
2000 2.55626 -9.4468 1.42379 1.40846 5.65023 1.37618 .00000 -5.25134 -8.35580 1.17512 
2001 2.50155 -9 .5190 1.42968 1.410B3 5.97409 1.42771 .00000 -5.37067 -8.53739 1.11139 
2002 3.10633 -17 .9889 1.32675 1.30394 5.66751 1.42635 .00000 -4.89935 -7.78285 1.84608 
2003 3.25138 -14 .7303 1.47968 1.47048 5.42103 1.32113 .00000 -4.89738 -7.88846 1.83677 
2004 3.25223 -15 .0945 1.43892 1.42023 5.31479 1.48663 .00000 -4.85385 -7.73859 1.88204 
2005 3.05800 -18.7220 1.57894 1.56943 5.35723 1.43673 .00000 -5.15990 -8.10633 1.53005 
2006 3.05574 -15 .5033 1.40535 1.38119 5.14039 1.58494 .00000 -4.57659 -7.36346 1.71079 
2007 3.03723 -18 .6065 1.56601 1.55876 5.05160 1.39728 .00000 -5.10522 -8.02954 1.52219 
2008 2.92443 -15 .5435 1.5712B 1.55498 5.33804 1.5742B .00000 -5.04131 -8.03917 1.39993 
2009 2.77121 -18 .3106 1.57734 1.54471 5.00978 1.94616 .00000 -4.99823 -7.91047 1.23292 
2010 2.74000 -18 .7455 1.08754 1.04754 5.17041 1.56037 .00000 -4.92655 -7.83851 1.71645 
KC. 
YEAR Product.  Net.Exp Demand Hum.Cons Feed Ind*Sd4^H Stocks Ret.Pr.  Prod.pr.  SSR 
1993 .00000 -2.  12040 .00117 .00157 .00000 .00000 4.0502 - .06275 - .11965 - .24169 
1994 - .06544 -3.  63765 .01168 .01452 .00557 - .01797 16.9374 - .24776 - .47109 - .39524 
1995 - .26093 -2.  19924 .00674 .01941 - .02647 - .07100 28.0621 - .42813 - .80008 - .17816 
1996 - .45103 -2.  39817 .01753 .01984 .02636 - .12311 7.2708 -  .33394 - .61763 - .16536 
1997 - .33433 -1.  84842 - .01939 - .02565 .00975 - .09072 -1.1123 - .14492 - .26832 - .13945 
1998 - .09208 27471 .00041 - .01978 .07025 - .02316 -3.3359 - .03434 - .06372 - .01809 
1999 - .00911 09736 - .01198 - .02148 .01804 -  .00016 -3.5975 - .06920 - .12931 -.00827 
2000 - .10727 -1.  71487 - .01348 - .00057 - .05413 - .02633 -2.3498 - .16971 - .31608 - .13418 
2001 - .24737 -3.  66B27 .00757 .01517 - .00872 - .06368 - .9008 - .21853 - .40554 - .28954 
2002 - .29663 -3.  98008 .01971 .01036 .06139 - .07676 - .1712 - .25411 - .47009 - .33718 
2003 -  .30844 -3.  34218 .01512 .00135 .07024 - .07959 - .8850 - .30565 - .57469 -  .30561 
2004 - .27665 -3.  82303 - .00714 - .00921 .00686 - .06989 .8196 - .23336 - .43202 - .31756 
2005 - .46891 -3.98531 .01582 .02682 - .00252 - .12277 -2.6640 - .43439 -  .79100 - .37943 
2006 - .34884 -4.  65449 - .02681 -.01367 - .06121 - .08779 - .0256 - .01843 - .03442 - .41319 
2007 -  .38350 -4.  09303 .00470 .02006 - .03076 - .09942 .0647 - .40277 - .73323 -  .39875 
2008 - .50423 -5.  24395 .01647 .01333 .04326 - .12943 - .3917 - .39995 - .73941 -.51096 
2009 - .59137 -5.41663 -.0180S .00975 - .08723 - .15318 - .9680 - .32725 -  .59994 - .55858 
2010 - .54346 -6.40B93 .00790 .02175 - .01760 -.13B48 2.2B43 - .29945 - .55154 - .64501 
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Table A.23: (Contd.) 
New Zealand 
YEAR Product.  Nec Exp. Demand Hum.Cons Feed ind.Dem. Rec.Pr.  Cons.pr.  SSR 
1993 .00000 - .01166 .02971 .02970 .02971 .00000 - .64524 -1.19029 - .02970 
1994 - .11632 - .18549 .06112 .06515 .05540 .00000 -2.45757 -4.20822 - .17733 
1995 - .51184 -.69204 - .03944 .00207 - .09710 .00000 -4.05365 -6.43501 - .47259 
1996 -.91206 -1.17569 - .20126 - .18705 - .22065 .00000 -2.84615 -4.56117 - .71223 
1997 -  .94048 -1.22048 - .17463 - .13601 -.22689 .00000 -1.99737 -3.29690 - .76719 
1998 -  .96212 -1.27432 - .10190 -  .07676 - .13579 .00000 -1.63206 -2.71227 - .86111 
1999 - .99447 -1.30460 - .13392 - .05525 - .23938 .00000 -1.62028 -2.63490 - .86171 
2000 -1.01265 -1.32937 - .11962 - .04603 - .21687 .00000 -1.87344 -3.01174 - .6940d 
2001 -1.06276 -1.39399 - .11778 -  .06475 - .18729 .00000 -1.99674 -3.23404 -  .94610 
2002 -1.11719 -1.46116 - .12855 - .07451 -.19896 .00000 -2.04746 -3.37012 - .98991 
2003 -1.18574 -1.54476 - .14499 - .08066 - .22812 .00000 -1.94479 -3.16177 -1.04225 
2004 -1.23298 -1.61241 -  .13187 - .05232 - .23495 .00000 -2.28711 -3.64927 -1.10256 
2005 •1.29668 -1.66816 - .19289 - .12391 -.28036 .00000 -1.67700 -2.74858 -1.10592 
2006 -1.28100 -1.67273 - .13568 - .04439 - .25321 .00000 -2.19359 -3.50129 -1.14687 
2007 -1.32327 -1.70572 - .16447 -.09904 - .24611 .00000 -2.17362 -3.52278 -1.16072 
2008 -1.51723 -1.96432 - .19775 - .08065 - .34712 .00000 -2.11071 -3.38928 -1.32210 
2009 -1.29370 -1.65946 - .16957 - .10343 - .25109 .00000 -2.00005 -3.23521 -1.12604 
2010 -1.55563 -2.02443 - .15532 - .04855 - .29057 .00000 -2.62354 -4.14739 -1.40249 
World Markets 
WORLD HARX5T PRZCSS : 
YEAR WHEAT RICE C.GRAINS BOV.MEAT DAIRY OTH.AN. PROT.P. OTH.PD NONP.AG NONAGR. 
1993 .05504 .13082 .11905 - .00245 -1.21611 .01169 .06686 .00478 .01843 - .02612 
1994 .24667 .25942 .54026 .15962 -4.09939 - .10247 .44827 .17869 .24185 .11360 
1995 - .02511 -.38269 - .56260 - .02038 -6.27343 .14242 - .54774 - .13595 .37451 .17267 
1996 - .19408 - .28758 - .42600 - .01360 -4.15307 -  .07329 - .45924 .04738 .63101 .42760 
1997 - .96217 - .73440 -1.16551 - .41741 -3.06296 .24974 -1.07970 - .33640 .22272 .24190 
1998 .05980 - .14806 .30703 - .14180 -2.44583 - .11866 .10158 .28443 .33206 .27386 
1999 .76399 -  .01886 .46505 - .03626 -2.49751 - .06961 .37056 .00748 .28261 .14112 
2000 .31511 - .28046 - .35668 - .01638 -2.97740 .04362 - .33409 - .08728 .44417 .03539 
2001 - .83970 -.22162 - .49915 - .00622 -3.11891 .00129 - .71788 .06789 .68140 .11897 
2002 -  .70353 -  .33746 - .32972 -  .01478 -3.11598 .00358 - .57537 .09289 .36850 .26301 
2003 .24135 -  .40939 - .23023 -  .00566 -2.89321 - .01048 - .32179 .02777 .28025 .27732 
2004 .12083 - .18179 -.16444 - .06420 -3.50103 .00529 - .38577 - .02925 .54480 .15387 
2005 -  .76558 -  .10027 -  .23998 .00536 -2.62604 - .13140 - .36560 .35616 .77109 .12601 
2006 -  .53756 - .35572 - .30036 .11702 -3.34413 .00901 - .50697 .04352 .42996 .16285 
2007 -  .07932 - .24757 - .83625 - .62934 -3.30312 .04823 - .67918 .42570 .29596 .22768 
2008 - .31154 - .39646 .44803 1.19146 -3.18156 - .18688 - .21244 - .31408 .69534 .21498 
2009 - .48647 - .11521 -.89035 - .47003 -3.20497 .09704 - .95688 .35498 .32003 .03124 
2010 - .03617 - .72360 -  .12661 .57677 -4.02064 - .00553 - .68795 - .30152 .70988 .13223 
WORLD PRODnCTIOH t (1000 mt or 10**6 US $ 1970) 
YEAR WHEAT RICE C.GRAINS BOV.MEAT DAIRY OTH.AN. PROT.P. OTH.PD NONP.AG NONAGR. 
1993 - .00287 -  .00114 - .00075 - .00188 .28580 - .00393 - .00261 -.00146 - .00200 .00000 
1994 - .00037 .01043 .02922 - .00512 .76035 .01811 .00420 .00236 - .00570 - .00013 
1995 .02087 .01987 .15819 .01470 .88560 .01387 .14865 .05115 - .01793 .00827 
1996 .07724 .01671 .09518 .14174 .86968 .10275 .15493 .06780 - .00786 .01068 
1997 .05162 - .00481 .05599 .06790 1.01016 .03907 .14072 .06258 .00385 .01256 
1998 - .14001 -.02823 -  .04117 .04522 1.31150 .08293 .03430 .00129 .01045 .01635 
1999 - .18378 - .04545 .04469 .00913 1.38808 .04167 .05254 .00742 - .01060 .02141 
2000 .02441 - .02990 .13969 .00656 1.36625 .01304 .09625 .00885 - .03597 .02632 
2001 .25262 - .02489 .02463 .02299 1.36364 .03192 .12489 .01684 - .03245 .02962 
2002 .03368 •  .01066 .01859 .03456 1.48164 .04884 .11922 .03085 .01525 .03297 
2003 - .21447 -  .02170 .07536 .02833 1.52355 .05368 .09594 .02238 .00665 .03961 
2004 - .02345 - .04706 .02547 .02249 1.53138 .03660 .10992 .00596 - .03229 .04507 
2005 .18941 -  .03543 .05360 .03473 1.41920 .06727 .10330 - .00562 - .04305 .05150 
2006 - .00586 -  .02464 .02690 - .00636 1.55978 .02943 .12643 .01871 - .00454 .05400 
2007 -  .10725 - .02845 .15428 .04702 1.49026 .05919 .15414 - .00709 .00288 .05999 
2008 .09246 - .02989 - .13075 - .05554 1.46069 .07024 .11833 .07502 - .04409 .06216 
2009 - .04080 -.05494 .16067 .15260 1.47374 .01430 .11454 - .01443 - .00886 .06579 
2010 - .04199 - .02428 -.05476 .03973 1.49019 .01121 .06208 .05298 - .02930 .06928 
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Table A.23: (Contd.) 
WORLD STOCKS t (1000 mt or lO** 6 ITS $ 1970) 
YEAR WHEAT RICE C.GRAINS BOV.MEAT DAIRY OTH.AN. PROT.P. OTH.FD NONP.AG NONAGR. 
1993 .00000 .00000 .00000 .00000 .0000 .00000 .00000 .00000 .00000 .00000 
1994 -.09945 -.05698 -.09965 -.01046 5.5616 •.03246 -.09288 -.05145 -.11619 .00000 
1995 - .14393 -.04592 -.37836 - .01720 4.1988 .21192 -.42870 -.09450 -.33101 .00026 
1996 .24993 .16112 .98335 .06486 7.9477 .04169 .93236 .52204 -.49732 .00021 
1997 .70771 .25922 .97029 .15710 15.4859 .52979 1.12962 .58877 -.47440 .00332 
199S 1.07660 .38623 .96429 .23726 18.2637 -.01331 1.53845 .91362 .10626 .01516 
1999 -.10494 .12640 -.79946 .14553 18.2016 .33170 .15835 -.13492 -.06197 .00565 
2000 -.08607 -.00794 -1.00532 .06484 15.7130 .16851 -.27000 .10930 -.27116 .00070 
2001 - .18738 .05797 .36228 .02480 14.9458 -.08101 .42894 .08199 -.92595 -.00159 
2002 1.35574 .06457 .66216 .05210 16.8124 .06072 .97555 -.03822 -1.22472 -.00015 
2003 1.04130 .17131 .29662 .10416 19.7979 .19548 .96568 .11473 -.16495 .00037 
2004 -.29477 .16693 .06650 .10293 17.9101 .21170 .67022 .18669 .08869 -.00126 
2005 -.19753 .00336 -.14482 .06523 16.3348 .10131 .58781 .04319 -.83431 -.00214 
2006 .90396 -.04120 -.01964 .02442 19.5213 .18060 .52563 -.46765 -1.33520 -.00421 
2007 .50349 .07254 .14194 -.00314 17.1949 .05939 .66960 .07290 -.41863 -.00243 
2008 -.09057 .03645 .73851 .19465 20.0342 .07775 1.11772 -.32412 .05172 -.00811 
2009 .20893 .07943 -.86682 -.34603 18.5038 .33160 .31207 .44119 -.93216 -.00424 
2010 .21498 -.11928 .42153 .11166 19.5064 -.01478 .84471 -.71656 -.42933 -.00894 
WORLD HBT EXPORTS t (1000 mt or 10**6 T7S $ 1970) 
YEAR WHEAT RICE C.GRAINS BOV.MEAT DAIRY OTH.AN. PROT.P. OTH.PD NONP.AG NONAGR. 
1993 - .00028 .05903 .05986 -.01848 -.62690 .00431 .01317 .00962 -.01269 .06023 
1994 -.09104 .26777 .24879 -.03620 -2.43308 -.24405 .07948 .16737 -.03503 -.05225 
1995 -.08753 .75746 -.06295 .12531 .70124 -.20182 .29661 .11901 .03813 -.36392 
1996 - .05461 -.03336 -.01149 .24444 -.07878 -.56986 .39935 - .01421 .08521 -.72990 
1997 -.11109 - .41801 -.34339 .34855 -1.37395 .43616 .28014 -.29157 .16700 -.63371 
1998 -.07067 -.75493 -.01263 .07064 -1.06772 .46286 .14668 -.23467 .13596 -.47793 
1999 -.18792 -.05591 -.02729 -.02227 -.97231 .37916 .13257 -.16636 .09692 -.24713 
2000 - .35699 -.29839 .04357 -.01411 -1.63871 .26962 .17075 -.13742 .11385 - .27762 
2001 -.31152 -.34084 .05781 -.00983 -1.67168 .25270 .23951 -.07858 .17967 -.36683 
2002 -.21302 -.29897 .03725 .08810 -1.04045 .23047 .28281 -.05415 .18391 -.25589 
2003 -.33375 -.47710 -.06973 .12545 -2.02593 .24440 .25593 -.09702 .13551 -.20915 
2004 - .37987 -.52924 .02951 .07711 -1.89363 .35876 .25974 -.18339 .11463 -.04272 
2005 -.42327 - .36712 .15575 .07736 -2.27188 .10015 .28387 -.09298 .16682 -.03647 
2006 -.38233 -.33306 .18194 .02482 -1.70032 .07877 .30720 -.07502 .15597 -.04637 
2007 -.51656 -.49275 -.15059 -.07735 -2.54989 .12362 .36723 .06360 .12319 -.07692 
2008 -.49002 -.45443 .38535 -.43337 -2.26358 .19695 .28943 .00148 .08604 -.07927 
2009 - .40725 -.54022 .03983 1.09080 -3.06581 .32027 .28580 .02305 .14046 .05167 
2010 -.24421 -.49892 .15588 .11635 -1.53697 .70688 .09382 -.22601 .17556 - .00142 
WORLD tUUUCBT RBLXTIVE PRICES ( P(N) •  1.0 ) 1 
YEAR WHEAT RICE C.GRAINS BOV.MEAT DAIRY OTH.AN. PROT.P. OTH.FD NONP.AG NONAGR. 
1993 .08118 .15697 .14521 .02367 -1.19031 .03782 .09300 .03091 .04456 .00000 
1994 .13291 .14566 .42618 .04597 -4.20821 -.21582 .33429 .06501 .12811 .00000 
1995 -.19744 -.55440 -.73400 -.19271 -6.43499 -.03020 -.71917 -.30809 .20150 .00000 
1996 -.61904 -.71213 -.84996 - .43932 -4.56117 -.49876 -.88306 -.37860 .20254 .00000 
1997 -1.20117 - .97395 •1.40401 -.65771 -3.29688 .00782 -1.31840 -.57689 -.01912 .00000 
1998 -.21348 -.42077 .03308 -.41453 -2.71226 -.39145 -.17181 .01055 .05803 .00000 
1999 .62198 -.15976 .32347 -.17914 -2.63491 - .21064 .22912 -.13346 .14128 .00000 
2000 .27961 -.31574 -.39194 -.05176 -3.01172 .00822 -.36936 -.12264 .40863 .00000 
2001 - .95754 -.34038 -.61739 -.12505 -3.23403 -.11754 -.83586 -.05102 .56176 .00000 
2002 -.96400 -.59890 -.59117 -.27706 -3.37013 -.25875 -.83617 -.16967 .10521 .00000 
2003 -.03587 -.68481 -.50615 -.28220 -3.16177 -.28701 -.59746 -.24887 .00292 .00000 
2004 - .03299 -.33515 -.31782 -.21773 -3.64929 -.14836 -.53881 -.18284 .39033 .00000 
2005 - .89047 • .22599 -.36553 -.12051 -2.74859 -.25709 -.49099 .22986 .64427 .00000 
2006 -.69927 -.51773 -.46246 -.04575 -3.50128 -.15360 -.66874 -.11914 .26668 .00000 
2007 - .30631 -.47416 -1.06151 -.85507 -3.52277 -.17903 -1.10434 .19757 .06813 .00000 
2008 -.52540 -.61014 .23254 .97438 •3.38926 -.40100 -.43650 -.52793 .47933 .00000 
2009 -.51755 -.14640 - .92130 -.50111 -3.23521 .06578 - .98781 .32364 .28871 .00000 

























































Table A.24: Detailed results for dairy sector variables under Scenario D3 
Percent Change from Base Scenario 
United States 
Product.  Ket.Exp Demand Hum.Cons Peed Ind+Sd+W Stocks Ret.Pr.  Cons.pr.  
1.9200 36.452 .2945 .2254 1,  ,9200 1.9200 226.767 - .6886 -1.6157 
6.1040 -96 .206 8.  .4140 8.5214 6,  .1040 6.1040 143.048 -21.0590 -36.0318 
9.8888 -8 .044 7,  .0177 6.8863 9 .8888 9.8888 487.630 -19.2366 -17.3639 
14.0650 -117 .821 8.  .6264 8.3854 14, ,0650 14.0650 586.574 -16.1744 -12.7127 
16.6775 -135 .431 8.5201 8.1621 16, .6775 16.6775 749.458 -14.5558 -12.6214 
18.3364 -196 .773 11, .1167 10.7959 18. .3364 18.3364 748.472 -16.8001 -19.2531 
19.2310 -319 .337 12. .7341 12.4419 19 .2310 19.2310 638.228 -19.4679 -22.2048 
19.7945 -293 .065 12. .0091 11.6606 19. .7946 19.7945 587.112 -19.4953 -19.5247 
20.5023 -240 .431 11, ,1356 10.7197 20.5023 20.5023 645.560 -18.5012 -17.3673 
21.6470 -219 .817 11. .4685 11.0184 21. .6470 21.6470 768.887 -18.4729 -18.4400 
22.1889 -358 .181 13. .2726 12.8731 22 .1889 22.1889 671.235 •20.4314 -22.5217 
22.2849 -406 .442 12.  .8290 12.4046 22. .2850 22.2849 589.071 -20.3356 -20.2320 
22.3673 -210.443 10. .8860 10.3812 22 .3673 22.3673 774.355 -18.1679 -15.5332 
22.6716 -489 .716 13. .5179 13.1053 22 .6716 22.6716 618.073 •20.2633 -22.4467 
22.4736 -256 .388 11. ,1550 10.6546 22. .4736 22.4735 734.822 -17.9751 -15.2309 
22.7436 -374 .991 12. .5203 12.0627 22.7436 22.7436 671.950 -18.8846 -19.8795 
22.6357 •296 .992 11. .5069 11.0128 22 .6357 22.6357 721.552 -17.8412 -16.6268 








































































































































































































































































































































12.1289 30.2509 1.34908 .68090 5.35061 .00079 7.3171 -3.13750 -6.96413 
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Table A.24: (Contd.) 
Japan 
YEAR Product: .  Net.Exp Demand Hum.Cons Feed lnd-fSd>H Stocks Ret.Pr.  Prod.pr.  SSR 
1993 2 .63244 -10,  ,6204 .03598 .02881 .29916 .00830 .00000 - .12204 - .19318 2.62023 
1994 6 .21651 -18.  .6805 .20883 .20526 .39299 .03838 .00000 - .83992 -1.33054 6.05633 
1995 8 .76261 -21.7390 .56751 .56786 .66124 .21682 .00000 -2.16754 -3.39124 8.23623 
1996 9.07442 -24,  .2140 .92869 .94651 .35949 .56252 .00000 -3.42516 -5.30252 8.15436 
1997 8 .69650 -25.  .7383 1.09648 1 .14377 - .63334 .90540 .00000 -4.06492 -6.31614 7.59222 
1998 8 .28392 -22,  .8930 1.12366 1 .17716 - .92849 1.09071 .00000 -4.19662 -6.52519 7.15137 
1999 8 .33504 -20,  ,07f,2 1.09430 1 .16166 -1.57405 1.10862 .00000 -4.13947 -6.45426 7.23636 
2000 8 .31174 -19.2923 1.06539 1 .12347 -1.27878 1.10200 .00000 -4.07064 -6.32964 7.24507 
2001 8 .90502 -22.0207 1.06346 1 .11051 - .83246 1.07565 .00000 -4.04881 -6.27531 7.63929 
2002 9 .86388 -27,  .0608 1.09975 1 .14565 - .73132 1.06537 .00000 -4.13959 -6.41352 6.75655 
2003 9 .30104 -24.  .0758 1.12330 1 .17443 - .96169 1.09467 .00000 -4.24964 -6.67375 6.16905 
2004 9 .18840 -21,  .1083 1.03936 1 .09131 -1.16993 1.119S3 .00000 -3.92449 -6.09581 8.15070 
2005 9 .56427 -29,  .6112 1.12124 1 .17326 - .97420 1.04176 .00000 -4.23556 -6.49716 8.43210 
2006 9 .41930 -23.  .5498 1.00284 1 .04193 - .70707 1.12946 .00000 -3.76402 -5.89916 8.41824 
2007 8 .73138 -25.  .5962 1.15361 1 .20771 -1.05232 .99296 .00000 •4.34404 -6.67253 7.56645 
2006 8 .93421 -22, .8205 1.05181 1 .08932 - .61464 1.16612 .00000 -3.91637 -6.09516 7.87980 
2009 8 .64748 -25,  .6837 1.13413 1 .19435 -1.38189 1.03205 .00000 -4.27926 -6.61637 7.50287 
2010 8 .54099 -20, .6381 1.05726 1 .12055 -1.75628 1.12629 .00000 -4.05425 •6.30304 7.48207 
Mexico 
YEAR Product.  Net.Exp Demand Hum.Cons Peed Ind4-Sd*H Stocks Ret.Pr.  Prod.pr.  SSR 
1993 2 .29601 •25. .7664 .02032 .02007 .1707 .01236 .00000 - .09359 - .1533 2.39225 
1994 6 .07193 -39,  ,1514 .12763 .13028 .7105 .02159 .00000 - .72606 •1.1974 6.25883 
1995 6.  .65319 -46.  .9248 .52302 .53701 1.5609 .13662 .00000 -2 .26629 -3.7080 8.54226 
1996 6 .68802 •52.  .4480 1.23215 1.25405 3.7116 .55053 .00000 -4 .43538 -7.1687 7.97728 
1997 7 .24546 -43.2267 1.88492 1.89697 5.6597 1 .27447 .00000 •6 .54149 -10.4889 5.54082 
1996 5,  .71715 •28.  1665 2.29936 2.29096 S.6124 1.  .92311 .00000 •8 .05741 •12.8768 3.51718 
1999 4.  .55475 -15.  .1323 2.57385 2.55529 10.0099 2 .32240 .00000 •8 .95717 •14.2654 2.03367 
2000 3 .90410 •9.3180 2.65660 2.62630 10.6999 2 .59024 .00000 •9 .39820 -14.9546 1.27899 
2001 3.  .78766 -6.  6529 2.67854 2.64308 11.3699 2 .66230 .00000 -9 .54726 -15.1761 1.13631 
2002 4.73587 -21.  .3727 2.53337 2.49255 10.7374 2.67645 .00000 •8 .82369 -14.0189 2.25786 
2003 4 .84645 -16.  ,0717 2.78542 2.76527 10.4366 2 .52616 .00000 •8 .86195 •14.2763 2.10987 
2004 4 .90099 -17.  .9611 2.64140 2.60217 10.1526 2 .79655 .00000 •8 .60564 •13.7241 2.31737 
2005 4.  .80735 -24.  .0905 2.84492 2.62440 9.9578 2.  .63292 .00000 •8 .98200 -14.1151 2.00511 
2006 4.73198 -16.  .5610 2.66063 2.62097 9.9191 2.  .85414 .00000 •8 .41237 •13.5363 2.12106 
2007 4.42068 -17.  ,7392 2.91438 2.89613 9.4727 2.  .65235 .00000 •9 .07491 -14.2753 1.53832 
2008 4 .57100 -20.  .0235 2.76895 2.73004 10.1040 2 .92695 .00000 -8 .60230 •13.7216 1.84217 
2009 4.  .24003 -16.  .1136 2.97414 2.92652 9.1336 3,  .40322 .00000 -8 .96461 -14.2212 1.28950 
2010 4 . .16636 -19.  .2889 2.36240 2.30178 9.6672 2.  .95550 .00000 •8.73696 -13.9066 1.85027 
E.C. 
YEAR Product.  Net.Exp Demand Hum.Cons Feed Ind^Sdf 'W Stocks Ret.Pr.  Prod.pr.  SSR 
1993 .00000 -3.  ,7398 .00204 .00272 .00000 .00000 7.1441 - .10949 - .20861 - .42550 
1994 - .11437 -6,  ,7162 .02044 .02544 .00971 - .03141 30.9151 - .43013 - .61783 - .72835 
1995 - .46556 -4,  ,6786 .03691 .04961 .01367 - .12670 54.1012 - .75107 •1.40352 - .38725 
1996 - .76995 -10, .6423 .01964 .02661 .02291 - .21023 45.6007 - .80154 •1.48273 - .63543 
1997 - .77127 -6,  .1256 - .00755 - .00938 .02246 - .21002 20.8267 - .60301 -1.11695 - .49353 
1998 - .54750 -4,  .5539 .01624 • .01997 .15576 - .14574 14.1916 - .40373 - .75228 - .39726 
1999 - .38379 -3.  .9104 - .00840 - .02978 .07300 - .09840 15.3035 - .39449 - .73684 -  .33049 
2000 - .46159 -5,  .6841 - .00016 .00971 - .01653 - .11773 15.7210 - .46047 - .69482 - .43613 
2001 - .62855 -8,  .1923 .00557 .02106 - .02494 - .16182 14.2206 -  .54192 -1.00577 - .64038 
2002 - .76773 -9.  .3666 .00098 .01477 - .01994 - .19888 12.2927 - .72366 •1.33909 - .78731 
2003 - .94469 -9,  .4232 .02162 .02552 .04138 - .24507 9.5626 - .65356 •1.60514 •.85487 
2004 •  .86338 -10,  ,7426 -  .01560 - .00444 - .02661 - .22451 11.6316 - .54291 -1.00542 - .68322 
2005 • .99406 -9,  .1604 .00541 .03493 - .05657 - .25755 4.8314 - .77887 -1.41648 - .88352 
2006 • .92173 -11.0381 -.01974 .00535 - .07417 - .23197 8.4450 •.42856 - .80129 •.97096 
2007 -1.11471 -10.3956 - .01909 .03608 - .15889 - .28627 3.7640 - .88086 -1.60381 -1.00024 
2006 •1.03421 -11, .1233 -  .01215 .00756 - .04400 - .26209 6.0565 - .54380 -1.00557 •1.06714 
2009 -1.20109 -10. .6615 - .05099 .02206 - .24415 - .30789 3.5720 - .84462 -1.54670 -1.09597 
2010 •1.20549 -13. .0776 .01639 .04356 - .02953 - .30501 7.3018 - .66619 -1.22742 -1.30558 
233 
Table A.24: (Contd.) 
New Zealand 
YEAR Produce.  Net Exp. Demand Hum.Cons Feed Ind.Dem. Ret.Pr.  Cons.pr.  SSR 
1993 .00000 - .02035 .05187 .05187 .05186 .00000 -1 .12142 -2.0687 - .05184 
1994 -  .20262 - .32288 .10585 .11291 .09583 .00000 -4.20563 -7.2015 -  .30815 
1995 - .89340 -1.21760 - .04344 .01122 - .11936 .00000 -6 .97481 -11.0722 - .85033 
1996 -1.56165 -2.05091 - .24252 -  .20505 - .29362 .00000 -7 .26072 -11.6358 -1.32234 
1997 -2.10140 -2.73914 - .35707 - .27669 - .46587 .00000 -6 .28424 -10.3729 -1.75058 
199B -2.39814 -3.15856 - .30287 - .22129 - .41288 .00000 -5 .53263 -9.1945 -2.10164 
1999 -2 .57187 -3.38416 - .31790 - .16378 - .52452 .00000 -5 .81278 -9.4527 -2,26116 
2000 -2.80046 -3.67403 - .33735 - .19107 - .53066 .00000 -5 .94132 -9.5513 -2.47144 
2001 -2.94912 -3.85919 - .35266 - .21954 - .52717 .00000 -5 .96932 -9.6683 -2.60565 
2002 -3.17500 -4.15021 - .37213 - .20986 - .58361 .00000 -6 .08295 -10.0125 -2.81335 
2003 •3.41609 -4.45211 - .41290 - .23443 - .64351 .00000 -5 .74941 -9.3471 -3.01565 
2004 -3.53229 -4.61512 - .38986 - .18239 - .65869 .00000 -6 .17192 -9.8478 -3.15473 
2005 -3.65012 -4.72394 -  .45949 - .27944 - .68784 .00000 -5 .56502 -9.1210 -3.20536 
2006 -3.78325 -4.94098 - .39837 - .16721 - .69598 .00000 -6 .27276 -10.0123 -3.39841 
2007 -3.86608 -4.97692 - .50029 - .29323 - .75867 .00000 -5 .76130 -9.3373 -3.38272 
200B -4.13653 -5.38641 - .44785 - .18768 - .77973 .00000 -6 .18873 -9.9375 -3.70528 
2009 -3.91508 -5.02777 - .49530 - .28365 - .75613 .00000 -S .87718 -9.5067 -3.43681 
2010 -4.36894 -5.68111 -.44950 - .18529 - .78421 .00000 -6 .60454 -10.4407 -3.93714 
World Markets 
HORLO WIRKET PRICES i ! 
YEAR WHEAT RICE C.GRAINS BOV.MEAT DAIRY OTH.AN. PROT.P. OTH.FD NONF.AG NONAGR. 
1993 .09726 .23162 .21148 - .00485 -2.1144 .02024 .11648 .00707 .03352 - .04667 
1994 .16267 .14288 .49446 .13230 -7.1630 .01252 .34220 .10187 .26256 .04148 
1995 .18314 - .50734 - .34196 .18357 -10.6872 .06779 - .25561 - .22315 .84424 .43298 
1996 - .46338 - .65145 -.22905 - .26726 -11.0327 .11806 - .34398 - .29344 .79756 .68255 
1997 -1.81321 -1.37101 -1.98457 - .55895 -9.8378 .49738 -1 .50103 - .44612 - .06456 .59696 
1998 - .65184 - .52410 - .63711 -.30422 -8.6198 - .12152 - .23641 .51937 .87093 .63293 
1999 .42327 - .96986 - .19650 - .26533 -9.1606 .05704 .00630 - .06930 .98503 .32265 
2000 .41346 - .57412 -1.46897 - .11368 -9.3082 - .11977 . .69041 .14013 2.02991 .26867 
2001 - .68992 - .37564 - .72695 - .19449 -9.2307 - .09647 - .66939 .17119 1.59624 .48438 
2002 -1.16440 -  .77948 - .55179 - .32267 -9.5369 .07839 - .79019 .07795 .92870 .52854 
2003 - .15933 -  .77424 - .66703 - .13635 -8.8893 - .04201 - .64048 .16072 1.20336 .50506 
2004 - .09237 -.71446 - .69023 - .26313 -9.5055 .02123 
-
.70107 .05178 1.38002 .37965 
2005 -1.27800 - .55260 -1.01783 - .14805 -8.8519 - .08035 - .80423 .43512 1.51357 .29613 
2006 - .74860 - .56995 .20816 - .00371 -9.5981 - .12549 - .13812 .37650 1.30304 .46020 
2007 - .52656 - .81177 -2.24863 - .85032 -8.9874 .14154 -1 .63658 .52673 1.00483 .38595 
2008 - .55425 - .63202 .90644 1.29563 -9.4250 - .35813 - .02742 - .05627 1.67477 .56906 
2009 -1.38004 - .60582 -2.39645 - .85794 -9.3805 .28002 -2.03168 .48667 .92947 .13944 
2010 - .71641 -1.32316 .43596 .76383 -10.0262 - .15247 - .55000 - .02716 1.63827 .46278 
WORLD PRODUCriOM t (1000 mt or 10**6 us $ 1970) 
YEAR WHEAT RICE C.GRAINS BOV.MEAT DAIRY OTH.AN. PROT.P. OTH.FD NONF.AG NONAGR. 
1993 -  .00506 - .00202 - .00132 - .00337 .50826 - .00700 -  .00463 - .00259 - .00356 .00000 
1994 .00131 .01952 .05087 - .00856 1.36175 - .01194 .00717 .00513 - .00908 - .00024 
1995 .03547 .03629 .22281 .02427 1.65765 .05865 .18771 .12583 - .02677 .01066 
1996 .16210 .02447 .06056 .19611 1.56553 .13715 .21809 .15913 .00938 .01389 
1997 .14787 .00613 .14104 .12653 1.49681 .09906 .20993 .14273 .05962 .01836 
1998 - .13416 - .04402 - .03468 .10002 1.86667 .17056 .05325 .04285 - .03872 .02600 
1999 - .26717 - .06190 - .05229 .04539 2.01925 .07833 .06455 .05725 - .05700 .03376 
2000 - .10203 - .08063 .28333 .04157 1.90440 .10696 .11064 .04507 - .14381 .04084 
2001 .22005 - .06240 .02812 .07844 1.90203 .13126 .16207 .08224 - .02939 .04631 
2002 .09266 -  .03368 .05227 .08776 2.10268 .11697 .18375 .07114 .01226 .05186 
2003 - .25575 - .05398 .14760 .06134 2.13623 .12545 .14191 .04851 - .03444 .06327 
2004 - .08410 - .07397 .06462 .05624 2.14835 .09896 .14962 .03988 - .05751 .07072 
2005 .20183 - .07574 .09054 .06633 2.02214 .12127 .11611 .02659 - .07223 .08002 
2006 .02899 - .05529 - .07519 .02374 2.22911 .11775 .13880 .03768 - .02828 .08409 
2007 - .16293 -.06372 .39236 .10682 2.05132 .11616 .22386 .00834 - .03176 .09222 
2008 .16279 - .06132 - .27683 - .03893 2.16114 .17502 .15833 .11005 - .07510 .09617 
2009 - .02292 - .10169 .36101 .23041 2.12819 .05847 .18325 - .01310 - .03867 .10305 
2010 - .03965 -  .03879 - .19829 .05949 2.13390 .09948 .05348 .10345 - .05565 .10713 
234 
Table A.24: (Contd.) 
WORLD STOCKS t (1000 at  or 10** 6 US $ 1970] 
YEAR WHEAT RICE C.GRAINS BOV.MEAT DAIRY OTH.AN. PROT.P. OTH.FD NONP.AG NONAGR. 
1993 .00000 .00000 .00000 .00000 .0000 .00000 .00000 .00000 .00000 .00000 
1994 - .17622 - .10086 - .17692 -  .01849 9.9003 - .05747 - .16476 - .08947 - .20907 .00000 
1995 - .12292 -  .03085 - .32941 - .03405 12.2335 .04144 •  .32556 - .08884 - .56961 .00046 
1996 .31489 .27666 1.11093 .08356 24.6590 .32537 1.00029 1.06472 -1.00869 .00150 
1997 1.30493 .51018 1.06696 .34532 27.2913 .51365 1.41085 1.48245 - .15777 .OOS43 
1998 2.18894 .63475 2.25645 .41827 28.2504 .01809 2.51865 1.52345 1.61957 .02159 
1999 .65086 .47369 .16769 .33310 26.6936 .58238 .91194 - .12661 - .48595 .01222 
2000 - .62110 .15319 -1.06187 .20660 23.6160 .15457 .24492 .32935 -1.49989 .00265 
2001 - .51193 - .07661 .61156 .13786 21.9754 .29022 .97914 •  .07652 -4.02962 - .00043 
2002 1.26766 •  .06538 .31944 .24577 23.4475 .49866 1.27152 .24615 -2.28253 - .00062 
2003 1.52949 .12119 - .12925 .29655 26.5361 .38806 1.47264 .33460 - .60380 .00028 
2004 - .02080 .07904 .10106 .21565 23.3270 .45280 1.20882 .09634 •1.30140 - .00357 
2005 - .21663 - .00733 .03366 .17517 21.2814 .30072 1.06239 .04643 -1.96192 - .00475 
2006 1.18632 - .10331 .27137 .08412 24.5276 .30485 1.01494 - .54239 •2.30410 - .00912 
2007 .56709 - .01854 -.91434 .06043 21.8365 .54263 .43250 - .04589 -1.38626 - .00296 
2008 .05872 .04239 1.79321 .22954 23.3228 .27694 1.95737 - .26861 - .70618 - .01739 
2009 .35203 .03745 -1.66331 - .35955 22.7241 1.05428 .30002 .47666 -1.81464 - .00632 
2010 .77600 - .15701 1.24535 .15914 23.1576 .24473 1.86127 - .81106 - .96140 - .01945 
WORLD NET EXPORTS ]  (1000 at  or 10**6 US $ 1970) 
YEAR WHEAT RICE C.GRAINS BOV.MEAT DAIRY OTH.AN. PROT.P. OTH.FD NONP.AG NONAGR. 
1993 - .00061 .10465 .10666 - .03315 -1.08917 .00661 .02346 .01671 - .02196 .10615 
1994 - .18650 .37836 .31270 - .06930 -2.41316 .21125 .07624 .21810 - .05658 .00925 
1995 - .09124 1.18358 .01675 .12074 1.80288 - .41645 .42076 .01361 .05235 - .70569 
1996 - .31853 - .15369 - .75568 .60915 -2.78338 - .53338 .53827 - .35904 .23568 -1.52431 
1997 - .45596 - .63916 -1.05328 .66307 -3.48639 .67967 .37983 - .71974 .54526 -1.67751 
1998 - .38913 -1.32619 - .26762 .29726 - .44306 .78766 .15233 - .62672 .26795 -1.33526 
1999 - .67844 - .35543 - .46200 .16000 2.48616 1.33781 .04584 - .55373 .24279 - .69615 
2000 -1.17738 - .99458 .07469 .10723 2.04697 .68040 .15106 - .30822 .14593 - .97672 
2001 -1.14026 - .57483 -.09517 .16542 .99324 .30367 .28227 - .29396 .56269 -1.20373 
2002 - .90987 - .39896 - .14635 .21530 .74209 .40631 .38008 - .27537 .56128 - .47356 
2003 - .93361 -.71170 - .55339 .16938 2.77427 .47726 .33973 - .36607 .44238 - .33277 
2004 -1.02503 - .71995 - .55885 .15734 4.43947 .66150 .32668 - .43831 .42300 - .10640 
2005 •1.15958 - .66656 - .46000 .11973 - .91041 .55489 .27781 - .38861 .50291 - .24406 
2006 - .99997 - .54346 .08601 .05364 5.34389 .21176 .35741 - .32079 .43667 .02741 
2007 -1.35077 - .80350 - .99598 .08422 .59428 .17764 .43502 - .06683 .44540 - .21641 
2008 -1.16920 •.70074 .34472 - .49362 3.72734 - .10025 .41226 - .06236 .34549 - .08023 
2009 -1.27860 - .75267 - .56864 1.39086 1.55395 .47712 .35495 .05404 .42611 .00705 
2010 -1.45920 - .77583 .21322 .03096 5.10227 .97746 .08513 - .25105 .40660 - .01275 
WORLD KARKET RELATIVE PRICES ( P(H) •  1.0 ) t  
YEAR WHEAT RICE C.GRAINS BOV.MEAT DAIRY OTH.AN. PROT.P. OTH.FD NONP.AG NONAGR. 
1993 .14399 .27841 .25628 .04184 -2.0687 .06695 .16522 .05376 .08023 .00000 
1994 .12114 .10135 .45279 .09079 -7.2015 - .02696 .30059 .06036 .22099 .00000 
1995 - .24878 - .93627 •.77162 - .24834 -11.0722 •.36362 - .68562 - .65330 .40948 .00000 
1996 -1.13817 -1.32495 - .90542 - .94336 -11.6356 •.56067 -1.01957 - .96937 .11423 .00000 
1997 -2.39586 -1.95709 -2.56621 -1.14904 -10.3728 - .09698 -2.08553 -1.03669 - .65759 .00000 
1998 -1.27669 -1.14975 -1.26205 - .93126 -9.1945 - .74971 -.86387 - .11284 .23651 .00000 
1999 .10030 •1.26835 - .51748 - .56608 -9.4527 - .26476 - .31533 - .39069 .66025 .00000 
2000 .14441 •.84054 -1.73298 - .38134 -9.5512 - .38740 - .95651 - .12820 1.75651 .00000 
2001 •1.16864 - .85587 -1.20550 - .67560 -9.6682 - .57806 -1.14821 - .31166 1.10649 .00000 
2002 -1.66404 -1.30115 •1.07465 - .84674 -10.0125 - .44779 -1.31179 - .44822 .39605 .00000 
2003 • .66105 -1.27266 -1.16620 - .63816 -9.3471 - .54432 -1.13979 - .34261 .69479 .00000 
2004 - .47023 -1.08997 -1.06582 - .64035 •9.8478 - .35706 -1.07662 - .32662 .99659 .00000 
2005 -1.56949 - .84623 -1.31009 - .44287 •9.1210 - .37538 -1.09712 .13856 1.21385 .00000 
2006 -1.20326 -1.02544 - .25089 -  .46179 -10.0123 - .58301 -.59558 - .08332 .83898 .00000 
2007 - .90900 -1.19312 -2.62445 •1.23153 -9.3373 - .24346 -2.01476 .14024 .61650 .00000 
2008 -1.11697 -1.19426 .33547 .72245 •9,9375 •.92195 - .59310 - .62160 1.09945 .00000 
2009 -1.51736 - .74422 -2.53236 •.99598 -9.5067 .14039 -2.16829 .34675 .78893 .00000 



























































Detailed results for dairy sector variables under Scenario El 
Percent Change from Base Scenario 
United States 
Produce.  Ket.Exp Demand Hum.Cons Feed ind-fSd+W St:ocks Ret.Pr.  Cons.pr.  SSR 
1.0800 6.679 .0903 .0462 1.0600 1.0800 112.537 - .1461 -  .3474 .99245 
3.4346 -26.760 4.9630 5.0340 3.4346 3.4346 .090 -13.4686 -23.2943 - .14909 
5.4359 39.064 4.1943 4.1374 5.4359 5.4359 172 .876 -12 .1330 -10.7399 1.07571 
7.7360 -29.075 4.2741 4.1207 7.7360 7.7360 446 .045 -6 .7571 -4.9409 4.40133 
9.2133 -34.190 5.7473 5.5951 9.2133 9.2133 634 .026 -7 .2490 -5.4467 6.39505 
10.0699 •36.390 6.3715 6.2952 10.0899 10.0899 638 .420 -9 .9507 -12.9036 6.21785 
10.4641 -54.399 9.9090 9.8840 10.4641 10.4641 536 .546 -12 .6599 -15.8445 5.44516 
10.6753 -56.848 9.2035 9.1377 10.6753 10.6753 502 .183 -13 .0508 -13.2559 5.45530 
11.0347 -51.995 6.3911 8.2738 11.0347 11.0347 560 .793 -12 .1457 -11.1133 6.15307 
11.6614 -46.656 8.6595 8.5266 11.6614 11.6614 653 .468 -11 .9355 -11.6906 6.86168 
11.9490 -63.885 10.4669 10.4214 11.9490 11.9490 590 .657 -14 .2307 -16.6804 6.20996 
11.9155 -95.330 10.0371 9.9528 11.9155 11.9155 512 .369 -14 .2193 -14.2070 6.09572 
11.9518 -45.402 8.1576 7.9906 11.9518 11.9517 660.218 -11.8632 -8.9995 7.20041 
12.1860 -112.603 10.6768 10.6088 12.1860 12.1860 540.277 -14.0716 -16.3727 6.43473 
12.0037 -58.622 8.4444 8.2870 12.0037 12.0037 665.514 -11.7889 -9.0514 7.24469 
12.2033 -98.919 9.7127 9.6012 12.2033 12.2033 589.447 -12.6113 -13.5110 7.04573 
12.1336 -74.317 8.7550 6.6050 12.1336 12.1335 652.073 -11.5228 •10.2560 7.45323 
12.2499 •146.382 9.6337 9.5160 12.2499 12.2499 537.063 •12.4284 -13.3933 7.12333 
Australia 
Product.  Net.Exp Demand Hum.Cons Feed Ind>^Sd+W Stocks Ret.Pr.  Prod.pr.  SSR 
.00000 • .33244 .00000 .00000 .00000 .00000 1.  .4947 .00000 .00001 - .15249 
•  .00350 • .48360 - .00055 .00015 - .00476 .00000 6.  .6691 .00001 .00001 - .23113 
- .00465 - .07400 -  .00377 - .00213 - .01378 .00000 14.  .2400 .00330 .00329 - .02939 
.10619 .26616 .01223 .00106 .06156 .00000 12.  .5639 .00631 .00632 .05625 
.14864 1.03174 .01017 - .00912 .13141 .00000 5.  .2176 • .09744 - .09743 .29295 
.19632 1.34586 .01066 - .02273 .22154 .00000 .3456 • .31340 - .31339 .43023 
.00437 .11385 •.02036 - .04705 .14710 .00000 0671 - .54700 - .54701 .04655 
- .11304 -  .52354 - .02827 - .04509 .07674 .00000 2.  .1493 . .56566 - .56566 - .17372 
- .17548 - .69826 - .02440 - .02664 - .01042 .00000 3.  .0680 - .28072 - .26073 - .20096 
-  .23480 - .44260 - .05423 -  .04836 - .09094 .00000 ,5730 - .55473 - .55473 - .07785 
- .05584 - .31727 .00019 - .00348 .02287 .00000 1.  7788 - .07090 - .07094 - .10966 
- .08554 •.26067 -.02826 - .03549 .01706 .00000 2.  .6501 - .42872 - .42873 - .07910 
-.26534 - .33811 -.05690 - .05730 - .05439 .00000 -1.  ,4957 - .67930 - .67932 - .03030 
- .11467 - .78601 .01916 .02363 - .01001 .00000 1.  ,6366 .25765 .25766 - .28262 
- .13985 - .28646 -  .05474 - .05473 - .05485 .00000 .9361 - .65061 -  .65063 - .06443 
- .31800 •.60130 •  .05881 - .04712 - .13157 .00000 0118 - .56344 - .56345 - .21264 
- .22597 - .69072 - .03595 - .02493 - .10360 .00000 .5051 - .27941 - .27940 - .21502 
•  .23688 • .93055 - .03004 - .03001 - .03023 .00000 3.  .3246 - .41227 - .41226 - .31366 
Canada 
Product.  Net.Exp Demand Hum.Cons Feed Xnd*Sd4-H Stocks Ret.Pr.  Prod.pr.  SSR 
1.60071 3.6041 .00045 - .00037 .00486 .00000 1.  .4946 - .01414 - .03167 1.44833 
4.42924 10.5750 .07068 .04013 .26794 -  .00028 6.  .6691 - .17043 - .38741 4.11565 
6.56635 18.1629 .09204 .07039 .23686 - .00087 14. .2400 _ .59599 -1.34960 6.45600 
7.11966 20.7266 .35093 .12881 1.71338 - .00142 12. .5649 -1 .13667 -2.55673 6.70671 
6.51654 19.1224 .45660 .24025 1.77564 - .00180 5.  .2222 •1 .55097 -3.46942 6.20039 
6.16537 17.0315 .64499 .31376 2.66797 - .00179 .3529 -1 .70045 -3.79883 5.74282 
6.25723 16.4696 .62722 .29221 2.73859 - .00169 .0596 •1 .69868 -3.79235 5.61166 
6.56782 17.3660 .66442 .39266 2.50068 - .00167 2 .1568 •1 .69215 -3.77716 5.74645 
6.78445 18.1771 .67842 .35584 2.64446 - .00159 3.  ,0739 -1 .71675 •3.83536 6.01537 
7.28323 19.8065 .56740 .26713 2.36970 - .00152 .5786 -1 .74075 -3.66790 6.79454 
7.45615 19.7557 .56807 .24163 2.47919 - .00137 1.7845 -1 .52410 -3.45606 6.76799 
7.42675 20.0161 .59099 .30369 2.35440 - .00138 2 .6558 -1 .70337 -3.79653 6.76732 
7.21727 19.3291 .64875 .34663 2.38161 - .00141 -1.4906 -1 .61450 -3.95734 6.73174 
7.50316 19.5630 .59672 .24904 2.73997 - .00135 1 .6418 -1 .40697 •3.17671 6.69703 
7.41984 19.7022 .54484 .29061 1.98580 - .00153 .9400 -1 .82750 -3.96774 6.86569 
7.25129 18.7552 .64554 .29489 2.75224 - .00143 .0079 -1 .74707 •3.88995 6.61176 
7.26981 18.9694 .55704 .27663 2.07641 - .00130 .5085 -1.65503 •3.64412 6.65049 
7.25154 18.1679 .70803 .40670 2.52156 - .00135 3 .3261 -1 .72068 -3.81886 6.37234 
236 
















































































































































































































































































































































































































2010 2.88535 -20.9059 1.05555 1.01745 5.06339 
E.C. 







































































































































































































2010 - .42969 -5.09596 .01035 .02400 - .01770 - .10843 3.3224 - .28604 - .52693 - .51323 
237 
Table A.25: (Contd.) 
New Zealand 
YEAR Product.  NeC Exp. Demand Hum. Cons Feed Ind.Dem. Rec.pr.  Cons.pr.  SSR 
1993 .00000 - .00436 .01111 .01111 .01112 .00000 - .24110 - .44477 - .01111 
1994 - .04295 - .07018 .02687 .02805 .02520 .00000 -1.01595 -1.73966 - .06961 
1995 - .20564 -  .28253 - .00407 .02079 - .03859 .00000 -2 .18158 -3.46318 - .20158 
1996 - .42647 - .56025 - .06578 - .06059 - .07285 .00000 -2.30176 -3.68875 - .36093 
1997 - .66340 - .85823 - .13052 - .09010 -  .18522 .00000 -1.94312 -3.20734 - .53358 
1998 - .74429 - .97201 - .11685 - .08732 - .15667 .00000 -1.25545 -2.08641 - .62818 
1999 - .67303 - .88539 -  .08378 - .04561 -.13496 .00000 -1.21019 -1.96800 - .58975 
2000 - .67957 - .90396 - .04689 >.02450 - .07647 .00000 -1.62681 -2.61527 - .63298 
2001 - .75058 - .97843 - .10052 - .06426 - .14807 .00000 -1.76349 -2.85628 - .65072 
2002 -  .85778 -1.11020 - .13229 - .07944 - .20116 .00000 -1.44811 -2.38358 - .72646 
2003 - .88841 -1.16343 - .09122 -  .03956 - .15797 .00000 -1.68114 -2.73313 - .79792 
2004 - .93635 -1.21922 - .11545 - .05526 - .19343 .00000 -1.86635 -2.97792 - .82185 
2005 - .99795 -1.27974 - .16067 - .10767 - .22789 .00000 -1.25850 -2.06268 - .83863 
2006 - .96683 -1.26861 -  .08449 - .02197 - .16498 .00000 -1.84815 -2.94990 - .88308 
2007 -1.04071 -1.33131 -  .16019 - .08680 - .25176 .00000 -1.76761 -2.86474 - ,88194 
2008 -1.19191 -1.53803 - .17043 - .06903 - .29977 .00000 -1.61127 -2.58730 -1.02323 
2009 - .96319 -1.23642 - .12342 - .07680 - .18088 .00000 -1.67975 -2.71708 - .84082 
2010 -1.24313 -1.61819 - .12281 - .03998 - .22773 .00000 -2.21548 -3.50231 -1.12170 
World Markets 
WORLD MARKET PRICES 
asaasBBBBBasaBaBBaaBB aaa 
YEAR WHEAT RICE C.GRAINS BOV.MBAT DAIRY OTH.AN. PROT.P. OTH.FD NONP.AG NONAGR. 
1993 .02786 - .00090 .06564 .00808 46091 .00789 .02234 .00021 .00303 - .01621 
1994 .23777 .19517 .47318 .15045 -1.  63060 - .11736 .36288 .14186 .14263 .11079 
1995 - .03276 .04876 - .08388 .15687 -3.  20777 .03877 - .23714 - .29397 .17302 .26457 
1996 - .11611 .01400 .66334 - .16719 -3.  44359 ,07712 - .11736 - .03275 - .12411 .25453 
1997 -  .53827 - .35978 - .47936 - .06684 -3.  .02466 .29414 - .64559 - .22040 - .73505 .18652 
1998 - .24417 - .20288 - .64462 .05362 -1.  86074 - .05973 - .24473 .26405 .17439 .21007 
1999 - .06333 - .42362 - .59434 - .11645 -1.  96482 .07836 - .37790 - .22936 .50851 .00325 
2000 .34088 - .06155 - .72288 .01376 -2.  .52738 -  .21675 - .40562 .32319 1.28671 .09022 
2001 .19674 .02836 - .05398 .01113 -2.  5B536 - .10303 - .32321 .15107 .46790 .27665 
2002 - .39462 - .09445 - .15859 - .14233 -2.  17092 .07970 - .69481 - .07534 .10051 .21767 
2003 - .06761 -.00383 - .18711 .05567 -2,  55393 - .07670 - .47180 .13169 .56824 .16425 
2004 .03145 - .26035 - .32597 -  .07227 -2.  .81107 - .02972 - .36721 .13161 .50282 .17197 
2005 - .42782 - .05847 - .51031 - .00636 -1.  92000 - .03535 - .60944 .20319 .39100 .14567 
2006 - .09033 .16673 .59415 .16151 -2.  66567 - .16534 .04176 .25188 .47129 .27227 
2007 .32140 .01861 -  .46447 - .66365 -2,  64495 .00200 - .51219 .26084 .41335 .22626 
2008 - .10396 - .10635 - .02163 1.22213 -2.  37512 - .25087 - .28702 - .09269 .68971 .21760 
2009 - .75925 - .14204 - .72550 - .45933 -2.  71936 .15697 -1.15086 .25146 .19435 - .00234 
2010 .07784 - .50248 - .13740 .57988 -3.  30242 - .05354 - .71086 - .14392 .57574 .20712 
WORLD PRODUCTION :  (1000 mt or 10**6 US $ 1970) 
YEAR WHEAT RICE C.GRAINS BOV.MEAT DAIRY OTH.AN. PROT.P. OTH.FD NONP.AG NONAGR. 
1993 -  .00285 - .00010 - .00070 - .00218 .18417 - .00300 - .00199 - .00093 - .00184 .00000 
1994 - .00472 - .00035 .01328 - .00512 .52663 .01846 - .00279 - .00061 -.00472 - .00024 
1995 .01536 - .00051 .10984 .00370 .68975 .02917 .11806 .07004 - .01425 .00751 
1996 .06172 .01365 - .10140 .11167 .60045 .03972 .11268 .03254 .02461 .00949 
1997 .05067 .01165 .06747 .02977 .73492 .01076 .08372 .05427 .05797 .01103 
1998 - .02377 .00138 .04651 .02292 .86293 .04993 - .00751 .00568 - .04696 .01423 
1999 -  .05783 - .01109 - .06984 .01135 1.01669 - .01482 .00634 .02319 - .06532 .01856 
2000 - .08967 - .01051 .10478 .01636 1.03172 .04142 .04484 - .01055 - .10307 .02257 
2001 .02562 -  .00808 .01492 .02810 .97242 .04979 .10994 .03535 .01892 .02570 
2002 .06743 - .00930 .04212 .03364 .99612 .02848 .13505 .02620 .01346 .02951 
2003 -  .06782 - .00660 .08103 .01113 1.10900 .03851 .07347 .00197 - .03650 .03627 
2004 - .04540 .00263 .06365 .01893 1.04986 .02904 .07096 .00939 -  .02465 .04160 
2005 .08325 -  .01640 .06031 .03417 .95447 .03948 .09106 .00170 - .01982 .04715 
2006 .04255 -  .00830 - .06020 .00108 1.11660 .05900 .07961 .00884 - .01664 .04966 
2007 - .11736 -  .00248 .19993 .04927 1.00558 .05194 .13979 - .00308 - .02635 .05547 
2008 .08402 .00236 .01233 -  .05424 .95778 .07734 .12019 .03962 - .05025 .05835 
2009 .07228 - .00975 .04030 .13991 .99615 - .01079 .12235 - .01890 - .00782 .06276 
2010 - .07454 .00157 -  .00433 .04388 .97496 .01368 .04210 .03725 - .02216 .06458 
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Table A.2S: (Contd.) 
WORLD STOCKS :  (1000 mc or 10* *6 US $ 1970) 
•BaBssssaoBsa^BasasBs  aaassaaaaa  saaaaaaaaaaaa  
YEAR WHEAT RICE C.GRAINS BOV.MEAT DAIRY OTH.AN. PROT.P. OTH.FD NONF.AG NONAGR. 
1993 .00000 .00000 .00000 .00000 .0000 .00000 .00000 .00000 .00000 .00000 
1994 •  .0S402 •  .00556 - .05624 - .01074 4.1320 - .02068 - .03854 - .02733 •.05019 .00000 
1995 - .14143 - .02725 -.35044 - .01472 1.6072 .22049 - .34798 - .04563 -  .08161 -  .00005 
1996 .35279 .05965 .51052 .03619 7.9343 .20611 .66947 .91576 .23370 - .00080 
1997 .38349 .07502 - .33423 .15385 16.8957 .14356 .54290 .44080 1.00668 .00155 
1998 .60373 .24691 .77208 .08954 20.7569 - .15690 .98022 .64854 2.08157 .00899 
1999 .23906 .16715 .84549 .05158 19.6402 .17120 .40992 - .17837 •.03825 .00384 
2000 -  .16615 .05303 .11870 .03777 16.8488 - .11770 .31355 .29442 -1.34615 .00102 
2001 - .45004 - .07055 .24326 .02369 16.2814 .31335 .50002 - .39383 -2.96577 .00121 
2002 .05379 - .02665 - .24997 .09494 18.0685 .39123 .70986 .23391 • .51598 - .00105 
2003 .59597 - .00227 -.14636 .12407 19.8356 .18881 1.06750 .35095 .21858 .00033 
2004 .04435 - .05109 .00271 .03988 18.6605 .28021 .70637 - .07074 •.99705 .00016 
2005 - .13126 .04901 .15103 .06445 16.6560 .23136 .55734 - .04234 - .85953 - .00093 
2006 .40835 - .05082 .27090 .02563 19.7400 .20786 .73767 - .15642 - .59531 -.00156 
2007 .11283 - .07645 - .87126 .00530 17.4835 .50120 .13958 .00519 - .46982 .00153 
2008 -  .44673 -  .02299 .36087 .19241 20.0745 .33197 .73156 - .05010 - .36894 - .00400 
2009 .10664 .02576 - .00403 - .36250 18.3186 .60810 .41146 .23997 -1.03262 .00049 
2010 .59185 -  .05134 .29351 .09683 19.8087 .13894 1.03576 -  .48105 - .34241 - .00345 
WORLD NET EXPORTS :  (1000 mt or 10**6 US $ 1970) 
BBSSSBBBBBaBBaBBaasaB •aassaaaas  aaaaasaaaaaaa  aaaa  
YEAR WHEAT RICE C.GRAINS BOV.MEAT DAIRY OTH.AN. PROT.P. OTH.FD NONF.AG NONAGR. 
1993 .00090 - .00199 .03627 - .01993 .26136 - .02165 .00343 .00139 - .00607 .02277 
1994 - .03204 .05039 .19017 - .04456 .12016 - .32540 .05256 .12549 - .01684 - .09111 
1995 - .16027 .52705 .10261 .08439 1.01121 - .74965 .25486 - .12197 .01415 - .30028 
1996 - .03303 .20788 - .32517 .28808 - .37228 - .51429 .31036 - .23694 .08846 - .49218 
1997 - .10133 .03060 - .47011 .15237 -1.08397 .34072 .16970 - .33336 .30615 - .57891 
1998 •  .05322 - .26452 - .10686 - .00761 -.45417 .35306 .00039 - .25801 .05178 - .40583 
1999 - .10480 - .32949 - .16101 -.00223 - .36476 .90345 -  .08775 - .22776 .00367 -  .21595 
2000 - .26844 - .30064 .51352 - .00473 - .76795 .23385 .05840 .06383 - .11571 - .23113 
2001 - .37788 .04949 .31000 .04090 •1.19966 - .13470 .19935 .03968 .23984 - .45482 
2002 - .32930 .00422 .05366 .08076 -1.08623 .01482 .27403 .01608 .21112 - .23671 
2003 - .25537 .00113 - .14343 -.07069 - .72471 .09818 .20229 - .05290 .11056 - .06741 
2004 - .30394 .03658 - .23685 .04072 -1.56098 .17000 .18412 - .07698 .13520 - .03048 
2005 - .41586 - .10144 -  .19583 .03358 -1.16049 .18145 .21210 .01180 .15275 - .10152 
2006 - .31353 .02720 .19050 - .05400 -1.03720 - .29791 .24006 -  .01286 .11525 .03689 
2007 - .36531 .06334 - .21532 .01328 -1.20671 - .59481 .36507 .05584 .11420 - .00743 
2008 - .34099 .07925 .10708 - .49154 -2.01045 - .74873 .33634 .03326 .12182 - .01826 
2009 - .29858 .02606 - .01604 1.12945 -1.77956 - .07965 .30651 .02357 .14152 .07452 
2010 - .15345 - .15154 - .13335 .02755 -1.01379 .32866 .08736 - .12514 .15093 - .02979 
WORLD MARKET RELATIVE PRICES ( P(N} -  1.0 ) 
YEAR WHEAT RICE C.GRAINS BOV.MEAT DAIRY OTH.AN. PROT.F. OTH.FD NONF.AG NONAGR. 
1993 .04408 .01531 .08186 ,02430 - .44478 .02410 .03856 .01642 .01924 .00000 
1994 .12684 .08428 .36198 .03962 -1.73966 - .22790 .25181 .03103 .03180 .00000 
1995 - .29655 - .21525 - .34752 - .10742 -3.46317 - .22519 - .50039 - .55707 - .09130 .00000 
1996 - .36971 -.23992 .40778 - .42065 -3.68873 - .17697 -  .37095 - .28656 - .37768 .00000 
1997 - .72542 - .54727 -.66662 - .25487 -3.20733 .10542 - .83253 - .40815 •.92183 .00000 
1998 -  .45329 - .41208 - .85290 - .15612 -2.08643 - .26923 - .45384 .05387 - .03561 .00000 
1999 - .06658 - .42686 -.59757 - .11970 -1.96802 .07510 -  .38114 - .23261 .50524 .00000 
2000 .25042 - .15163 -  .81236 - .07638 -2.61524 - .30670 - .49540 .23276 1.19540 .00000 
2001 - .08189 - .24978 - .33190 - .26698 •2.85625 - .38082 - .60039 - .12742 .20847 .00000 
2002 - .61116 -  .31164 - .37564 - .35943 -2.38359 - .13787 - .91070 - .29257 - .11711 .00000 
2003 - .25139 - .18774 - .37068 - .12834 •2.73314 - .26047 - .65484 - .05247 .38328 .00000 
2004 - .14028 - .43158 - .49709 - .24382 -2.97792 - .20135 - .55822 - .04030 .33028 .00000 
2005 - .57265 - .20384 - .65502 - .15380 -2.06266 •.18076 - .75401 .05744 .24497 .00000 
2006 -  .36162 - .10526 .32100 - .11047 -2.94990 - .43642 - .22989 - .02033 .19848 .00000 
2007 .09493 - .20699 - .68918 - .88790 -2.86473 - .22376 - .73678 .03450 .18666 .00000 
2008 - .32107 - .32345 - .23891 1.00214 -2.58729 - .46764 - .50372 - .30981 .47088 .00000 
2009 - .75693 - .13971 -.72318 - .45700 -2.71709 .15930 -1.14856 .25381 .19669 .00000 
2010 - .12901 -  .70813 - .34380 .37199 •3.50229 - .26013 - .91609 - .35031 .36786 .00000 
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Table A.26: Detailed results for dairy sector variables under Scenario E3 
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2010 12.2689 30.6180 1.42791 .74658 5.51864 .00018 7.8241 -3.19054 -7.08163 10.6218 
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Table A.26: (Contd.) 
Japan 
YEAR Product.  Net.Exp Demand Hum.Cons Feed Ind+Sd+W Stocks Ret.Pr.  Prod.pr.  SSR 
1993 .00000 .05251 .01029 .01066 .00000 .00000 .00000 - .04607 - .07293 - .01037 
1994 • .17688 .75369 .04767 .04554 .13740 .01399 .00000 - .19755 - .31292 - .22663 
1995 - .42769 1.66284 .13399 .13192 .23903 .05044 .00000 - .46631 -.72952 - .56664 
1996 - .96716 3 .81021 .20186 .20335 .16624 .13280 .00000 - .68974 -1.06819 -1 .17848 
1997 - .65505 3.21781 .19972 .21505 - .37615 .18827 .00000 - .66039 -1.02160 - .86147 
1998 - .43189 2 .21351 .17567 .18648 - .24935 .20316 .00000 - .51570 - .80229 - .61260 
1999 - .28751 1 .57884 .18814 .19970 - .26513 .17524 .00000 - .52962 - .82731 - .47963 
2000 • .64169 2.53586 .19245 .20059 - .13410 .19155 .00000 - .58666 - .91375 - .64127 
2001 - .62846 2 .51876 .16955 .18258 - .36024 .18687 .00000 - .57056 - .88570 - .80495 
2002 - .58610 2 .67931 .18895 .19867 - .19648 .17330 .00000 - .66141 -1.02574 - .78138 
2003 - .45656 2 .18389 .19038 .19698 - .08023 .19192 .00000 - .62699 - .98545 - .65227 
2004 - .84897 3 .29524 .26572 .28214 - .39632 .18316 .00000 - .94677 -1.47124 -1 .12330 
2005 - .85051 3 .97272 .18699 .20379 - .43906 .26484 .00000 - .65326 -1.00279 -1 .04796 
2006 - .63807 2 .22410 .09260 .10099 - .29832 .19209 .00000 - .31418 - .49369 - .73775 
2007 - .98229 4 .90255 .31678 .32473 .05643 .09994 .00000 -1.12112 -1.72270 -1 .30741 
2008 -1.01701 3 .77599 .17275 .17028 .22899 .32255 .00000 - .52695 - .82101 -1 .20023 
2009 - .64354 3 .20151 .19795 .21171 - .37152 .15772 .00000 - .69612 -1.07787 - .84806 
2010 - .47279 2 .23895 .22271 .23173 - .16826 .20321 .00000 - .85469 -1.32987 - .70110 
Mexico 
YEAR Product.  Net.Exp Demand Hum.Cons Feed Ind+Sd'fW Stocks Ret.Pr.  Prod.pr.  SSR 
1993 2.  .29801 -25.9199 .00950 .00904 .0677 .01236 .00000 .03532 - .0579 2.40385 
1994 6 .13931 -39.9566 .08032 .08188 .5107 .01031 .00000 
- •  
.46182 - .7948 6.38244 
1995 6. .92463 -49.0661 .43829 .45131 1.3264 .06721 .00000 -1,  .86127 -3.0451 8.92370 
1996 9.  .30423 -56.6655 1.06999 1.08936 3.3102 .46315 .00000 -4,  .04218 -6.5322 8.59309 
1997 7,  .62322 -47.6845 1.74934 1.76392 5.4625 1 .10648 .00000 -6.  .26629 -10.0792 6.07926 
1998 5 .97762 -31.1645 2.22935 2.22479 8.3359 1.78943 .00000 -7.  .93563 -12.6841 3.85994 
1999 4.  .72966 -16.7057 2.57286 2.55736 10.0106 2 .25626 .00000 -8.  ,91074 -14.2109 2.21445 
2000 3.  .99205 -9.4930 2.71975 2.69214 10.8037 2 .59257 .00000 -9,  .37264 -14.9131 1.30367 
2001 3 .83012 -8.7611 2.70558 2.66869 11.3030 2.72845 .00000 -9,  .49146 -15.0901 1.15140 
2002 4.  .89293 -24.1649 2.44164 2.39515 10.6887 2 .70176 .00000 -8. .61966 -13.6952 2.51487 
2003 5,  .24920 -21.3127 2.63210 2.60989 10.1756 2 .42724 .00000 -8.  .47182 -13.6466 2.68254 
2004 4 . .97282 -18.3181 2.67065 2.64134 9.9640 2 .64177 .00000 -8.  .83673 -14.0893 2.36095 
2005 4 .95490 -26.7360 2.80279 2.77849 9.9103 2 .67172 .00000 -8,  .70966 -13.6852 2.19954 
2006 5.  .06679 -22.7133 2.59641 2.55700 9.6024 2 .80722 .00000 -6.  .20574 -13.2050 2.53136 
2007 4.  .69587 -21.9856 2.86221 2.86685 9.5862 2 .58787 .00000 -9,  .10205 -14.3181 1.85266 
2006 4.57544 -20.1354 2.76486 2.72846 9.8116 2 .69588 .00000 -8.  .47035 -13.5105 1.85104 
2009 4 .50912 -24.1790 2.68451 2.62033 8.9990 3 .67016 .00000 -8,  .67728 -13.7354 1.65594 
2010 4,  .40317 -22.4202 2.34016 2.26367 9.8242 2 .84897 .00000 -8.  .76287 -13.9479 2.11703 
E.C. 
YEAR Product.  Net.Exp Demand Hum.Cons Peed Indi-Sd+H Stocks Ret.Pr.  Prod.pr.  SSR 
1993 .00000 -1 .3899 .00078 .00103 .00000 .00000 2.  .6546 -  .04134 - .07862 - .15856 
1994 - .04549 -2 .7117 .00932 .01114 .00572 - .01249 12. .0542 - .17774 - .33794 - .29523 
1995 - .18640 -3.4797 .00104 .01355 - .03468 - .05072 30. .8000 - .43364 - .81037 - .30210 
1996 -  .43500 -10 .4911 .01382 .02381 - .00365 - .11883 44. ,7495 - .66104 -1.22280 - .84800 
1997 - .64770 -6 .8804 .01297 .01100 .04194 - .17702 26. ,3761 - .67132 -1.24358 - .57332 
1998 - .62274 -5 .3388 .03046 - .00148 .16014 - .16778 18. .7615 - .49396 -  .92047 - .46765 
1999 - .42734 -3.6179 - .01666 - .03677 .05230 - .11178 18. ,4163 - .38330 - .71586 - .29922 
2000 - .36411 -3 .6497 - .03660 - .02081 -.08156 - .09312 18. ,0673 - .39378 - .73333 - .27455 
2001 - .47390 -5 .5422 - .00749 .00164 - .02368 - .12167 14. .7684 - .45759 -  .64924 -  .42935 
2002 - .63377 -7 .4756 .03099 .02023 .08669 - .16396 11. .0174 - .55863 -1.03332 - .62660 
2003 - .65091 -7 .5265 .00632 - .00361 .06713 - .16754 13. ,2041 - .53084 - .99819 - .69233 
2004 - .90054 -10 .0361 .01210 .02710 - .00710 -  .23123 11.4889 - .79714 -1.47625 - .81906 
2005 - .91354 -8 .3977 .00070 .01163 - .00555 - .23804 5.  .0291 - .55236 -1.00585 - .80770 
2006 - .64460 -8 .4134 - .01394 - .00969 - .01005 - .16094 10.4792 - .27450 - .51310 - .74526 
2007 - .99901 -9 .2598 .02474 .05196 -  .02662 - .25791 4.  .2922 - .94664 -1.72342 - .89024 
2008 -  .98387 -10 .0034 - .03467 - .01272 - .07737 - .25158 5.  .2043 - .44960 - .83136 - .97252 
2009 - .93111 -8 .7056 - .05793 .00554 - .23079 - .23833 5.  .4337 - .59332 -1.06785 - .89999 
2010 -1.07272 -11 .6843 .05675 .06107 .08191 - .27260 7,  .8172 - .72903 -1.34302 -1.16701 
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Table A.26: (Contd.) 
New Zealand 
YJSAR Product.  Net Exp. Demand Hum.Cons Feed Ind.Dem. Ret.Pr.  Cons.pr.  SSR 
1993 .00000 .00771 .01966 .01966 .01965 .00000 - .42582 - .7855 - .01965 
1994 
-
.07600 .12418 .04758 .04967 .04461 .00000 -1.78654 -3.0592 ~ .12352 
1995 _ .36762 ,51769 .02580 .06132 - .02354 .00000 -4.34343 -6.8950 - .39332 
1996 . .90548 -1,  .21323 - .07573 - .05078 - .10977 .00000 -6.13025 -9.8242 - .83038 
1997 -1 .49886 -1,  .95568 - .24938 - .19648 - .32098 .00000 >6.09936 -10.0677 -1 .25260 
1998 -1 .66647 -2,  ,44712 - .26652 - .22547 - .32189 .00000 -5.25783 -8.7378 -1 .60422 
1999 -2 .11515 -2,  .77274 - .29047 - .16375 - .46036 .00000 -5.32523 -8.6599 -1 .83000 
2000 -2 .38335 -3 .11205 - .32872 - .17740 - .52868 .00000 -5.33637 -8.5787 -2 .06140 
2001 -2 .53115 -3,  ,30222 - .33128 - .19819 - .50575 .00000 -5.18890 -8.4043 -2.20718 
2002 -2 .68400 -3,  .50425 - .32649 - .19676 - .49557 .00000 -5.04752 -8.3082 -2 36524 
2003 -2 .82186 -3,  .68471 - .32065 - .16997 - .51536 .00000 -5.44091 -8.8456 -2 .50925 
2004 -3 .09472 -4.02609 - .39184 - .19881 -.64196 .00000 -5.28631 -8.4347 -2 .71351 
2005 -3 .10545 . 01883 - .39155 -  .23861 - .58550 .00000 -4.74512 -7.7772 -2 .72458 
2006 -3 .22524 -4 .21678 - .32627 - .12621 -.58385 .00000 -5.71834 -9.1273 -2 .90846 
2007 -3 .35381 -4,  .31178 - .45120 - .27881 -.66632 .00000 -5.04935 -8.1834 -2 .91576 
2008 -3 .60962 -4 .68414 - .43846 - .17443 - .77524 .00000 -5.24705 -8.4254 -3 .18513 
2009 -3.34266 -4,  .30122 - .39657 -  .22218 - .61149 .00000 -5.32995 -8.6215 -2 .95782 
2010 -3 .83323 -4 .97902 - .41073 - .17959 - .70353 .00000 -5.83077 -9.2175 -3 .43661 
World Markets 
WORLD MARKET PRICES :  
asaBBs BOBBBBBaaBBB BBBMBB 
YEAR WHEAT RICE C.GRAINS BOV.MEAT DAIRY OTH.AN. PROT.F. OTH.FD NONF.AG NONAGR. 
1993 .04942 - .00163 .11624 .01425 - .81442 .01417 .03923 .00019 .00513 - .02912 
1994 .28611 .20309 .61904 .19559 -2.94436 - .11676 .43419 .15960 .17871 .11843 
1995 .17913 .01260 - .16603 .08624 -6.66226 .05808 - .39468 .04106 .31130 .24998 
1996 -  .09703 - .05964 - .47612 .03785 -9.38311 .04184 - .60567 .04533 .60435 .48910 
1997 -1.32451 - .87623 -2.20754 - .33965 -9.61477 .33842 -1.61243 - .45427 .67707 .50362 
1998 - .63212 - .34087 - .42933 - .34464 -8.09470 - .13029 - .18208 .34208 .89831 .70470 
1999 .38173 - .47146 .55271 - .37880 -8.15369 - .04193 .50520 .11884 .53177 .55416 
2000 .09974 - .22805 - .44301 - .04471 -8.21540 - .01167 - .26271 .03400 .82775 .39741 
2001 - .91124 -  .27839 - .90711 -.20222 •8.12532 .06796 -1.10859 - .04238 1.23174 .30450 
2002 - .93528 - .49186 - .67334 - .09498 -7.85758 - .05528 - .86482 .29359 1.07923 .49148 
2003 - .08665 - .46663 - .28006 - .10017 -8.42509 - .02870 - .35622 .21152 .78113 .46131 
2004 -  .13249 - .37541 - .72141 -  .16834 -8.06504 .04366 - .70775 - .13395 1.05914 .40375 
2005 -1.25347 - .33892 •  .96289 - .14834 -7.50662 - .05679 - .96465 .34870 1.32870 .29338 
2006 - .89258 - .50398 - .16303 .07435 -8.78243 - .04295 - .54921 .40007 .94937 .37952 
2007 -  .17279 - .13578 -1.13177 - .67891 -7.70716 - .08809 - .80093 .74724 .87077 .51872 
2008 - .38786 -.43994 .47610 1.24884 -7.98187 - .22788 - .21493 - .45722 1.32581 .48436 
2009 -1.50010 - .35593 -2.41842 - .76445 -8.57893 .29222 -2.32628 .57949 .77958 .04661 
2010 - .53990 - .93451 1.07684 .91751 -8.68663 - .31850 - .05047 .22305 1.4B598 .58473 
WORLD PRODUCTION :  (1000 mt or 10**6 US $ 1970) 
•••BBBB mmuammmmmnm* MKmttmmmmmmmmm •mummmmmmmmm mmmmm 
YEAR WHEAT RICE C.GRAINS BOV.MEAT DAIRY OTH.AN. PROT.F. OTH.FD NONF.AG NONAGR. 
1993 - .00501 -  .00018 - .00124 - .00385 .32751 - .00534 - .00354 - .00167 - .00328 .00000 
1994 - .00653 -  .00006 .02441 - .00896 .94130 .01348 - .00517 -  .00048 - .00801 -.00042 
1995 .01847 .00129 .15977 .00814 1.27417 .02807 .16342 .03714 - .02100 .01039 
1996 .07810 .02208 .16162 .13739 1.30114 .08902 .17456 .08108 - .02818 .01222 
1997 .08914 .03354 .20538 .09752 1.02376 .07917 .16611 .14136 - .04366 .01556 
1998 - .07939 .01089 -  .03207 .11449 1.21203 .15851 .03158 .06623 - .01760 .02202 
1999 - .21529 - .01783 - .02530 .07108 1.32088 .11267 .04207 .05289 - .01242 .02951 
2000 - .02295 -.03492 .21150 .03092 1.19730 .10082 .10616 .05352 - .07044 .03720 
2001 .17407 -  .01480 .07755 .05289 1.16414 .07305 .13839 .06120 - .09144 .04294 
2002 .06959 .02048 .04930 .06280 1.30525 .10588 .10323 .05117 - .03593 .04792 
2003 - .17372 - .00210 .05652 .04815 1.41258 .09512 .05614 .03978 - .02443 .05810 
2004 - .05625 -  .02168 .10021 .04422 1.24210 .07922 .11719 .06142 - .06854 .06541 
2005 .19457 - .00855 .06628 .06231 1.19866 .09609 .06045 .02506 -  .06432 .07515 
2006 .02344 .00342 - .05462 .01179 1.42981 .07254 .07246 .03065 - .03235 .07898 
2007 - .13548 - .01537 .28630 .10907 1.18652 .14384 .12775 .00971 - .03198 .08667 
2008 .10185 •  .00428 - .14446 - .05496 1.21919 .12717 .14859 .12909 - .09441 .09094 
2009 .03773 - .02769 .29801 .19817 1.27469 .02467 .15441 - .01855 - .05298 .09793 
2010 .02160 .03612 - .24191 .04739 1.19481 .11718 - .00638 .11871 - .05363 .10047 
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Table A.26: (Contd.) 
WORLD STOCKS ;  (1000 mt or 10 ••6 US $ 1970) 
aBBSSBSSBSVSBSSSBBSJBS BaMmmmMmm BSBSaaatraaaaa  
YEAR WHEAT RICE C.GRAINS BOV.MEAT DAIRY OTH.AN. PROT.F. OTH.FD NONF.AG NONAGR. 
1993 .00000 .00000 .00000 .00000 .0000 .00000 .00000 .00000 .00000 .00000 
1994 - .09624 - .01000 - .09977 - .01917 7.3457 - .03717 • .06831 - .04681 -.06934 .00000 
1995 - .10657 - .02732 -  .46114 - .02872 6.1683 .23120 -  .42237 - .06101 -.15460 - .00010 
1996 .11474 .06533 .65936 .05504 16.5797 .18121 .89018 .35316 - .14974 - .00091 
1997 .70362 .26007 1.20436 .16208 26.8961 .43634 1.36648 .67452 - .28582 .00065 
1998 1.72054 .71614 2.51667 .30595 30.5717 .13276 2.42984 1.54650 - .37171 .01440 
1999 .90671 .52012 - .00779 .37692 26.6677 .70631 .84309 .44705 - .39532 .01005 
2000 - .39558 .15096 •1.62904 .32174 24.6816 .47929 - .12373 .56452 .13270 .00301 
2001 - .03712 - .05929 .01230 .16090 22.6184 .26326 .59943 .42196 -  .97307 - .00093 
2002 1.20063 - .06742 .81853 .18238 23.4019 .06636 1.45992 .38605 -2.06381 .00043 
2003 1.17516 .10251 .40478 .20279 25.6257 .36968 1.34743 .12092 -1.19203 .00279 
2004 - .08033 .05713 - .23891 .16834 24.3954 .33154 .71210 .15727 - .53603 - .00112 
2005 - .02854 - .01074 .24037 .15526 20.6079 .22648 1.02317 .37254 -1.31209 -  .00077 
2006 1.22424 - .06359 .42337 .08775 24.2077 .21141 1.09530 •.49604 -2.05629 - .00319 
2007 .67072 .04058 - .52451 .02100 22.1357 .29332 .62745 - .16312 - .93452 .00324 
2008 - .16765 - .05964 .73027 .22999 23.0515 .42641 1.05803 •.31874 - .34098 - .00879 
2009 .12974 .05195 •1.05382 •.36006 21.6563 .54295 .37600 .77227 -1.48178 .00151 
2010 .92332 - .16002 1.55460 .12459 23.5148 - .16669 1.98923 •1.21333 -1.06911 - .00913 
WORLD NET EXPORTS :  (1000 mt: or 10«*6 US $ 1970) 
YEAR WHEAT RICE C.GRAINS BOV.MEAT DAIRY OTH.AN. PROT.F. OTH.FD NONF.AG NONAGR. 
1993 .00197 - .00346 .06433 - .03555 .46755 - .03776 .00606 .00254 - .01081 .04027 
1994 - .06968 .05468 .27793 • .06202 .17230 - .30569 .06382 .17908 - .02681 - .10614 
1995 - .03372 .54139 .16430 .06637 1.52852 - .72589 .35477 .20760 .04891 - .46776 
1996 - .07347 .36656 - .03063 .26609 •2.01436 - .77143 .41995 .06440 .09243 •1.08526 
1997 - .32642 .13355 - .92337 .50203 •1.65999 .46175 .27684 • .35902 .24668 -1.46985 
1998 - .36956 - .31339 - .46315 .49629 1.63501 .59074 .11260 • .41547 .30019 -1.41380 
1999 - .55106 -  .41307 -  .42069 .35038 5.14592 .45829 .08142 • .40075 .29232 -1.01422 
2000 - .93827 - .36477 - .52873 .15809 4.93269 - .10118 .17907 •  .43069 .28402 -1.04856 
2001 -1.00409 •  .02260 - .46081 .17592 3.36054 .30815 .20479 - .40517 .37252 -1.067SO 
2002 - .76694 .22141 - .50046 .12827 2.00791 .28451 .22790 - .34796 .45310 - .35523 
2003 - .75652 .01616 - .39324 .21194 5.18402 .26560 .16919 - .35243 .38903 - .19201 
2004 - .88400 - .01316 - .65946 .22501 6.51588 .45436 .23051 -  .33912 .38767 - .15636 
2005 - .99814 .07759 -  .55727 .23479 1.75091 .48296 .16867 -  .36882 .40243 - .19596 
2006 - .87254 .04636 - .17766 .05163 6.82901 .48838 .16660 - .26906 .35591 .02981 
2007 -1.16753 - .09460 - .77006 .04337 3.34127 - .12148 .30361 .04021 .32626 - .06139 
2008 -1.12674 .07606 .06789 - .32277 5.22986 • .39095 .35341 - .03730 .28134 - .10956 
2009 -1.15870 - .05044 -  .71390 1.24707 4.11473 .47953 .26693 .03720 .34256 .09741 
2010 •1.15006 - .08001 .32272 .08886 6.16727 .56002 .00482 -  .23546 .31473 - .00967 
WORLD MARKET RELATIVE PRICES ( P(N) .  1.0 ) 
YEAR WHEAT RICE C.GRAINS BOV.MEAT DAIRY OTH.AN. PROT.F. OTH.FD NONF.AG NONAGR. 
1993 .07856 .02750 .14540 .04338 - .7655 .04330 .06638 .02932 .03426 .00000 
1994 .16948 .08456 .50002 .07706 -3.0592 • .23491 .31539 .04111 .06021 .00000 
1995 - .07067 - .23680 - .41497 - .16334 -6.8950 - .19142 - .64305 - .20841 .06117 .00000 
1996 -  .58328 - .54607 - .96052 - .44905 -9.6242 - .44509 •1.08945 - .44161 .11469 .00000 
1997 -1.81897 -1.37295 -2.69757 - .83905 -10.0677 - .16437 -2.10545 - .95309 .17258 .00000 
1998 -1.32747 -1.03825 -1.12610 -1.04200 -8.7378 - .82915 - .88058 - .36009 .19225 .00000 
1999 - .17148 -1.01998 - .00144 - .92781 -6.6599 - .59260 - .04669 - .43292 - .02227 .00000 
2000 - .29650 - .62298 - .83709 - .44036 -8.5767 - .40746 - .65751 -.36197 .42863 .00000 
2001 •1.21205 - .58112 -1.20793 - .50516 -8.4042 - .23582 -1.40880 - .34582 .92442 .00000 
2002 -1.41979 - .97854 -1.15913 - .56359 -8.3082 - .54409 -1.34967 -  .19693 .58466 .00000 
2003 - .54543 - .92368 -  .73796 - .55890 •8.8456 - .46776 -  .61377 - .24864 .31635 .00000 
2004 • .53408 - .77603 •1.12063 - .56978 -8.4347 - .35864 -1.10702 - .53553 .65276 .00000 
2005 •1.54232 - .63045 -1.25260 - .44043 -7.7772 - .34915 •1.25436 .05516 1.03229 .00000 
2006 -1.26729 - .88016 - .54050 •  .30401 -9.1273 -  .42086 • .92521 .02048 .56770 .00000 
2007 - .68795 - .65112 •1.64197 -1.19145 -8.1834 - .60369 -1.31264 .22734 .35024 .00000 
2008 - .66805 - .91986 - .00825 .76076 -8.4254 - .70882 -.69594 - .93706 .83737 .00000 
2009 -1.54598 - .40234 -2.46387 •.61068 -8.6215 .24550 -2.37176 .53263 .73264 .00000 




Brief Description of Appendix-B Tables 
Appendix-B contains tlie absolute values for the base scenario of BLS simulations for 
India. The abbreviations used in the Table B.l are reported below: 
DAIRY PRODUCTS: 
PRODUCT. = Output of dairy products 
NET EXP. = Supply (production plus ending stocks of the last year) minus demand 
(human consumption plus government consumption) minus ending 
stocks of current year. 
DEMAND = Human plus government consumption. 
HUM. CONS.= Human consumption. 
FEED = Feed use. 
STOCK = Ending stocks. 
RET. PR. = Retail price (in Rupees), not normalized with the nonagricultural price. 
RA W PR. = Consumer raw material price (in Rupees) in equilibrium, not 
normalized with the nonagricultural price. 
TARG. PR. = Target level of consumer raw material price (in Rupees), not 
normalized with the nonagricultural price. 
SSR = Self-sufficiency ratio. 
CLASSWISE DISTRIBUTIONS: 
POPULATION PROPORTIONS = The population of each of the five rural and five 
urban income classes is given as a ratio of total rural and urban populations, 
respectively. The labels of the columns have the following meaning: 
RUR = Rural 
URB = Urban 
RUR<336 = Rural income class with a per capita equivalent income of at least 
Rs. 216 but less than Rs. 336, based upon the target price consumption 
levels and base year prices. (Other income classes follow the same 
pattern.) 
UTILITY INDICATORS = The index of the value of the utility function. The utility 
function is one of the Linear Expenditure System. The index is 1.0 in 1970. 
EQUIVALENT INCOMES = The equivalent income indicates the income level at base 
year prices needed to provide the consumer with the same satisfaction as 
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generated by current income and current prices. The income level is given in 
Rupees per capita. 
DAILY CALORIE INTAKE = The calorie intake is in kcal per capita per day. 
DAILY PROTEIN INTAKE = The protein intake is in grams per capita per day. 
AFTER TAX INCOME = Income after tax in Rupees (at current prices). 
Tabic B.l: Absolute values of dairy sector variables for India 
Volumes in '000 Metric Tons; Prices in Rupees 
DAIRY PRODUCTS ( 1000 mC ) :  
YEAR PRODUCT. NET EXP. DEMAND HUM.CONS FEED STOCKS RET.PR. RAW.PR. TARG.PR. SSR 
1990 42031. 1532.8 40450. 40450. .00000 700.5 1.14528 1.07036 1.14528 1.03906 
1991 36698. -1719.5 40473. 40473. .00000 645.0 1.15253 1.07713 1.15253 .95614 
1992 40035. -1742.1 41755. 41755. .00000 667.3 1.21527 1.13577 1.21527 .95881 
1993 41094. -1558.0 42635. 42635. .00000 684.9 1.24492 1.16348 1.24492 .96387 
1994 41719. -841.3 42549. 42549. .00000 695.3 1.23692 1.15600 1.23692 .98047 
1995 43404. -319.9 43696. 43696. .00000 723.4 1.24803 1.16638 1.24803 .99332 
1996 45261. 7.8 45223. 45223. .00000 754.4 1.27598 1.19251 1.27598 1.00086 
1997 46878. 15.0 46836. 46836. .00000 781.3 1.28562 1.20152 1.28562 1.00090 
1998 48154. -282.4 48416. 48416. .00000 802.6 1.27345 1.19014 1.27345 .99461 
1999 49528. -556.2 50061. 50061. .00000 825.5 1.26529 1.18251 1.26529 .98935 
2000 51148. -236.6 51358. 51358. .00000 852.5 1.28997 1.20558 1.28997 .99592 
2001 53029. -6.8 53004. 53004. .00000 683.8 1.30451 1.21917 1.30451 1.00046 
2002 54723. 247.4 54447. 54447. .00000 912.0 1.31870 1.23243 1.31870 1.00506 
2003 56373. -793.4 57139. 57139. .00000 939.5 1.27871 1.19505 1.27871 .98660 
2004 57949. 91.2 57831. 57831. .00000 965.8 1.32148 1.23503 1.32148 1.00203 
2005 60163. -519.9 60646. 60646. .00000 1002.7 1.26201 1.19814 1.28201 .99204 
2006 61629. 249.2 61356. 61356. .00000 1027.2 1.32795 1.24107 1.32795 1.00446 
2007 63987. -303.3 64251. 64251. .00000 1066.5 1.29497 1.21025 1.29497 .99589 
2008 65675. 228.8 65418. 65418. .00000 1094.6 1.32597 1.23923 1.32597 1.00393 
2009 68053. -460.3 68473. 68473. .00000 1134.2 1.29381 1.20917 1.29381 .99386 
2010 69720. 349.3 69343. 69343. .00000 1162.0 1.32099 1.23457 1.32099 1.00544 
GROWTHRATE in * 
1990-1995 .645 .000 1.556 1.556 .000 .645 - .344 1.733 1.733 -  .896 
1995-2000 3.338 -5.850 3.284 3.284 .000 3.338 1.706 .663 .663 .052 
2000-2005 3.300 17.048 3.381 3.381 .000 3.300 2.303 - .124 - .124 - .078 
2005-2010 2.992 .000 2.716 2.716 .000 2.992 2.042 .601 .601 .269 
CLASSWISE POPULATION PROPORTIONS (RURAL & URBAN) :  
YEAR RUR <216 RUR <336 RUR <516 RUR <900 RUR >900 URB <216 URB <336 URB <516 URB <900 URB >900 
1990 .28798 .17808 .18395 .18811 .16189 .01382 .07051 .18432 .34669 .38466 
1991 .38759 .15891 .11367 .16141 .17842 .03564 .09617 .18742 .32147 .35929 
1992 .36938 .15975 .12809 .16850 .17427 .03052 .09098 .18806 .32856 .36187 
1993 .37305 .15911 .12493 .16656 .17635 .03235 .09377 .18938 .32647 .35802 
1994 .38523 .15827 .11003 .16011 .18636 .03827 .10159 .19028 .31809 .35176 
1995 .36927 .15822 .11932 .16581 .18738 .03314 .09491 .18775 .32255 .36165 
1996 .34944 .15903 .13055 .17358 .18740 .02945 .09046 .18808 .32824 .36377 
1997 .34123 .15929 .13567 .17695 .18686 .02805 .08909 .18924 .33145 .36217 
1998 .34183 .15829 .13321 .17609 .19057 .02799 .08860 .18797 .33066 .36479 
1999 .33593 .15766 .13375 .17740 .19526 .02730 .08735 .18682 .33082 .36771 
2000 .32470 .15792 .14019 .18089 .19630 .02523 .08500 .18618 .33266 .37094 
2001 .31404 .15834 .14520 .18423 .19820 .02358 .08244 .18570 .33529 .37299 
2002 .30776 .15819 .14739 .18616 .20051 .02261 .08075 .18459 .33606 .37599 
2003 .30545 .15779 .14801 .18609 .20266 .02122 .07791 .18150 .33590 .38348 
2004 .29440 .15742 .15129 .18978 .20712 .02055 .07712 .18139 .33668 .38425 
2005 .28812 .15822 .15554 .19087 .20725 .01802 .07227 .17710 .33746 .39515 
2006 .27870 .15690 .15630 .19446 .21364 .01866 .07376 .17876 .33764 .39118 
2007 .27605 .15783 .15935 .19346 .21331 .01572 .06744 .17199 .33719 .40766 
2008 .26272 .15638 .16161 .19876 .22053 .01644 .06958 .17520 .33846 .40032 
2009 .26123 .15742 .16394 .19690 .22051 .01370 .06311 .16747 .33701 .41871 
2010 .25005 .15536 .16459 .20186 .22814 .01468 .06568 .17081 .33790 .41093 
GROWTHRATE in \  
1990-1995 5.098 -2.337 -8.292 -2.492 2.968 19.108 b.l25 .403 -1.433 •1.226 
1995-2000 -2.540 - .039 3.277 1.756 .934 -5.312 -2.182 .755 .619 .509 
2000-2005 -2.362 .038 2.099 1.080 1.091 -6.504 -3.193 .875 .287 1.272 
2005-2010 -2.795 - .364 1.137 1.126 1.939 -4.017 -1.892 - .930 .026 .786 
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CALSSWISE UTILITY INDICATORS :  
Table B.l: (Contd.) 
1990 .50700 .55483 .52033 1.  .03219 1.26040 .76788 .64832 .90102 1.10422 1.38183 
1991 .92727 1 .01646 .90614 I ,  .06408 1.06292 1.01430 1.10271 1.02733 1.06187 1,  .05025 
1992 .86709 .95773 .87722 1.  .11234 1.17574 .95138 1.02959 .97808 1.05207 1,  .09447 
1993 .63829 .95040 .66013 1,  .20563 1.27699 .90572 .97157 .91312 1.00911 1,  .05246 
1994 .91113 1 .01322 .89105 1,  ,10477 1.16344 .98954 1.07452 1.00526 1.06340 1.  .09667 
1995 .93615 1 .02419 .92614 1,  .09882 1.17270 .99352 1.07622 1.01029 1.06355 1.  .09838 
1996 .93503 1 .00590 .92852 1 .10022 1.18779 .97971 1.06007 1.00091 1.05788 1,  .09334 
1997 .91472 .98632 .91946 1 .12381 1.23198 .96962 1.05086 .99992 1.06880 1.  .11533 
1996 .92328 .99460 .92407 1,  .12095 1.24503 .97534 1.05743 1.00621 1.07792 1.  .13921 
1999 .94760 1 .00774 .93983 1,  .09664 1.24431 .98763 1.06791 1.02137 1.06872 1.  ,16727 
2000 .95985 1 .00755 .95021 1.  .09430 1.25220 .99432 1.07637 1.03212 1.09657 1,  ,17628 
2001 .95543 .99739 .95082 1.  .09904 1.27910 .98699 1.06915 1.03132 1.10235 1,  .19571 
2002 .95086 .98701 .94266 1.08900 1.27523 .99481 1.07719 1.04065 1.11202 1,  .20767 
2003 .96890 1 .00609 .97148 1,  .10998 1.33696 .97681 1.05523 1.02736 1.10737 1,  .24537 
2004 .98042 .99661 .95468 1,  .06957 1.28935 1.02275 1.10491 1.07247 1.14356 1.26565 
2005 .97265 .99964 .96230 1.  .11526 1.37454 .96250 1.03601 1.01596 1.10072 1,  ,25709 
2006 .99165 .99191 .95576 1.06034 1.30849 1.03880 1.12018 1.09054 1.16237 1,  .29772 
2007 .99604 1 .01027 1.00119 1,  .11585 1.40587 .97126 1.04397 1.02435 1.10955 1,  .28681 
2008 1.00482 .99020 .96327 1,  .05775 1.34517 1.04052 1.11894 1.09523 1.17163 1.  .33322 
2009 1,  .00263 1 .00676 1.00626 1,  .12016 1.44362 .97083 1.04315 1.02957 1.12006 1.  ,32177 
2010 1 .02463 .99553 .97166 1.  .05264 1.37165 1.05250 1.12712 1.10466 1.18219 1,  .36453 









































CLASSWISE EQUIVALENT INCOMES (Rupies/cap :  to give same uti l i ty at  70 prices):  
R<216EQY R<336BQY R<516BQY R<900EQY R>900EQy U<216EQY U<336EQY U<516E0y U<900EQY U>900BQY 
1990 89. ,167 181.939 293.140 648.193 1363.2 134.610 226. 363 356 .791 605 .370 1338.2 
1991 127. .642 281.805 395.979 660.829 1240.3 167.078 272. 335 387 .676 589 .491 1123.3 
1992 122. ,121 268.701 366.208 679.877 1307.8 158.784 259. 116 375 .626 585.760 1151.9 
1993 119.433 266.971 383.363 716.834 1368.3 152.765 248. 569 359 .656 569 .468 1124.5 
1994 126. ,116 280.560 391.721 676.810 1299.1 163.807 267. 163 362 .171 589 .938 1153.0 
1995 128. ,612 282.993 401.196 674.436 1303.7 164.330 267. 521 383 .451 590 .029 1154.0 
1996 128.338 279.087 401.685 674.973 1307.9 162.509 264. 612 381 .177 587 .895 1150.2 
1997 126.476 274.859 399.447 684.313 1332.0 161.181 262. 946 380 .932 592 .008 1164.1 
1998 127, ,259 276.642 400.675 663.177 1338.9 161.935 264. 134 382 .953 595 .439 1179.5 
1999 129. .488 279.501 404.918 673.479 1337.1 163.575 266.033 366 .165 599 .482 1197.4 
2000 130. ,624 279.496 407.755 672.581 1339.6 164.430 267. 575 388 .820 602 .471 1203.0 
2001 130. ,223 277.323 407.940 674.452 1354.1 163.463 266. 276 388 .631 604 .651 1215.4 
2002 129. .609 275.100 405.792 670.463 1350.2 164.495 267. 734 390 .919 608 .301 1223.0 
2003 131. .457 279.207 413.454 678.722 1387.6 162.117 263.7S9 367 .651 606 .503 1247.1 
2004 132 .524 277.206 409.064 662.770 1355.1 168.175 272. .754 398.703 620 .194 1260.2 
2005 131, .621 277.836 416.359 680.769 1405.2 160.225 260.647 384 .866 603 .975 1254.2 
2006 133, .555 276.216 409.391 659.089 1363.3 170.268 275. .516 403 .116 627.274 1260.6 
2007 133 .950 280.152 421.436 680.977 1421.3 161.378 261. ,733 386 .929 607 .305 1273.1 
2008 134 .766 275.869 411.422 658.032 1382.9 170.510 275. .294 404 .262 630 .747 1303.2 
2009 134 .555 279.410 423.339 662.658 1441.2 161.320 261. ,568 366 .203 611 .256 1295.4 
2010 136. .561 277.035 413.685 655.982 1396.0 172.086 276. ,775 406 .616 634 .720 1323.1 
GROWTHRATE in % 
1990-1995 7 .601 9.237 6.477 .797 -  .689 4.071 3.  .398 1 .452 - .512 •2.918 
1995-2000 .311 -  .246 .325 - .055 .545 .012 .004 .278 .418 .835 
2000-2005 .183 - .119 .418 .242 .960 - .517 ,523 - .204 .050 .836 
2005-2010 .712 - .058 - .129 -  .739 - .131 1.439 1,  ,208 1 .106 .998 1.076 
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Table B.l: (Contd.) 
CLASSWISE DAILY CALORIE INTAKE ( kcal  /  cap /day ) :  
YEAR RUR <216 RUR <336 RUR <516 RUR <900 RUR >900 URB <216 URB <336 URB <516 URB <900 URB >900 
1990 615.2 1269.7 1890.6 2648.7 3811.5 792.0 1268.0 1740.7 2246.8 3114.1 
1991 875.1 1888.0 2390.8 2710.7 3627.5 1001.3 1498.5 1856.5 2211.3 2854.6 
1992 834.3 1796.0 2340.0 2749.9 3722.2 941.4 1425.5 1807.2 2199.4 2889.2 
1993 821.0 1791.8 2311.4 2855.6 3802.7 907.9 1372.5 1745.5 2147.7 2842.3 
1994 861.0 1865.9 2349.2 2720.6 3681.9 971.5 1459.7 1824.2 2200.4 2875.0 
1995 876.7 1881.2 2401.7 2722.5 3695.3 974.6 1464.6 1832.7 2203.6 2874.2 
1996 876.7 1863.9 2416.7 2742.9 3716.5 966.9 1454.4 1826.3 2194.6 2860.0 
1997 863.9 1840.5 2409.9 2791.5 3775.1 960.9 1446.8 1827.2 2210.5 2885.2 
1998 869.2 1852.3 2416.5 2789.3 3788.1 966.5 1452.6 1833.4 2216.8 2900.0 
1999 882.7 1865.6 2432.8 2748.7 3775.2 976.3 1458.7 1839.2 2220.0 2911.0 
2000 893.8 1869.4 2453.9 2750.1 3787.2 982.9 1471.2 1853.7 2231.7 2919.6 
2001 892.6 1857.5 2457.8 2758.2 3815.2 977.3 1466.5 1854.4 2238.0 2933.8 
2002 890.4 1844.2 2449.3 2749.9 3817.7 984.7 1474.4 1863.9 2251.7 2949.8 
2003 903.7 1871.6 2483.9 2765.5 3861.3 972.0 1454.2 1844.9 2228.7 2949.6 
2004 914.4 1860.7 2469.8 2723.0 3832.9 1012.0 1503.2 1894.1 2287.4 2999.8 
2005 910.3 1865.5 2499.9 2766.9 3885.8 962.0 1440.2 1833.0 2216.9 2947.5 
2006 926.6 1859.4 2475.9 2711.6 3852.5 1030.3 1520.2 1910.7 2307.2 3025.1 
2007 932.4 1888.4 2532.0 2769.6 3919.5 976.8 1451.8 1843.0 2227.7 2969.5 
2008 944.0 1866.9 2491.0 2701.8 3882.3 1040.7 1525.7 1914.8 2311.4 3041.6 
2009 941.7 1887.0 2S42.6 2769.4 3952.5 979.6 1453.2 1647.2 2238.0 2995.6 
2010 966.4 1884.8 2509.7 2694.0 3909.0 1060.6 1540.6 1925.9 2323.7 3065.1 
GROWTHRATE in V 
1990-1995 7.340 8.180 4.902 .551 - .618 4.236 2.925 1.036 - .387 -1.590 
1995-2000 .387 - .126 .430 .202 .493 .171 .090 .227 .254 .314 
2000-2005 .367 - .041 .373 .122 .516 - .429 - .425 - .224 - .133 .191 
2005-2010 1.203 .205 .078 - .532 .119 1.970 1.357 .994 .946 .785 
CLASSWISE DAILY PROTEIN INTAKE ( gramm protein /  cap /  day ) :  
1990 16 .9122 34. .7056 53.1111 79.9332 114.369 21. .8721 34. .5034 47, .3036 57.5418 73.8002 
1991 23 .6814 51. .8850 67.3883 82.0014 109.877 27. .6005 40. .5675 50. ,3182 57.0174 68.7220 
1992 22 .5560 49. ,1779 65.7913 82.8505 112.035 25. .8S93 38. .5295 48. ,9465 56.5442 69.2758 
1993 22 .1991 49. .1035 65.0098 85.8712 114.084 24. .9617 37. .1703 47, .4255 55.3936 68.3202 
1994 23 .2027 51. .0187 65.9351 81.7638 110.792 26. .5879 39. .3016 49. .2270 56.3383 68.7813 
1995 23.6242 51.4154 67.3606 81.7708 111.112 26.6769 39.4230 49. .3917 56. .3101 68.6381 
1996 23.6915 51.0763 67.9080 82.5864 111.894 26.5868 39.2995 49. .3656 56. .2586 68.4442 
1997 23.3219 50.3865 67.6494 83.9013 113.329 26.3959 39.0225 49. .2683 56 .4193 68.7673 
1998 23.4641 50.7335 67.8540 83.8863 113.719 26.5672 39.1845 49. .4303 56 .5594 69.0550 
1999 23.8213 51.0973 68.3342 82.8083 113.455 26.8527 39.3600 49. .5907 56. .6786 69.3142 
2000 24.1225 51. .1443 68.8428 82.7143 113.666 26. .9882 39.6592 49.9058 56. .8450 69. .3800 
2001 24.0986 50. .7873 68.9087 82.8813 114.339 26. .8142 39.5255 49.8977 56. .9254 69. .5990 
2002 24.0141 50. .3466 68.5797 82.5234 114.290 26. .9624 39.6502 50.0283 57. .0762 69. .7720 
2003 24.4460 51. .2993 69.8056 83.3951 115.836 26. .7733 39.3554 49.8482 56. .9929 70. ,1497 
2004 24.6132 50. .6351 68.9624 81.4975 114.433 27. .5865 40.2668 50.6042 57. .6133 70. .5168 
2005 24.6397 51.1019 70.2294 83.4195 116.471 26.4921 39.0103 49.5683 56. .7510 70, .1071 
2006 24.9212 50.5095 69.0248 81.0454 114.812 28.0208 40.6387 50.9156 57. .9004 70, .8590 
2007 25.2153 51.6565 71.0449 83.4112 117.264 26.8516 39.2747 49.7605 56. .9017 70. .4368 
2008 25.4096 50.7122 69.4522 80.8127 115.628 28.3110 40.8309 51.0754 58. .0735 71. .2338 
2009 25.4483 51.5174 71.2290 83.2582 117.968 26.8610 39.2534 49.7937 57. .0281 70, .8540 
2010 25.9975 51.1263 69,8813 80.4876 116.209 28.7984 41.1812 51.2957 58.2609 71.5899 
GROWTHRATE in % 
1990-1995 6.913 8.178 4.863 .456 - .576 4.052 2.702 .868 - .432 -1.440 
1995-2000 .418 - .106 .436 .230 .456 .232 .120 .207 .189 .215 
2000-2005 .425 - .017 .400 .170 .489 - .370 - .329 - .136 - .033 .209 
2005-2010 1.079 .010 - .099 - .713 - .045 1.683 1.089 .687 .527 .419 
Table B.l: (Contd.) 
CLASSWISE AFTER TAX INCOME ( Current Rupies /  cap ) ;  
B 
fl 




B B B 
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B B 
YEAR RUR <216 RUR <336 RUR <516 RUR <900 RUR >900 URB <216 URB <336 URB <516 URB <900 URB >900 
1990 81.  203. 374. 744. 2112. 95.7 180.6 328. 645. 1930. 
1991 126. 326. 508. 829. 2151. 129.7 233.3 379. 6B1. 1877. 
1992 127. 325. 520. 880. 2296. 128.4 231.7 384. 704. 1970. 
1993 139. 356. 563. 932. 2386. 131.5 237.0 390. 711. 1975. 
1994 137. 355. 547. 875. 2259. 135.7 243.6 396. 709. 1946. 
1995 128. 329. 516. 846. 2215. 127.8 229.6 376. 661. 1891. 
1996 124. 316. 506. 662. 2273. 125.1 225.4 374. 665. 1916. 
1997 125. 316. 513. 683. 2336. 125.2 226.2 378. 698. 1960. 
1998 125. 317. 512. 878. 2335. 125.3 226.3 378. 699. 1970. 
1999 122. 309. 502. 864. 2318. 123.6 223.4 375. 694. 1968. 
2000 119. 301. 495. 869. 23S0. 122.2 221.6 374. 697. 1984. 
2001 118. 296. 493. 878. 2396. 121.2 220.3 375. 704. 2016. 
2002 118. 295. 494. 688. 2438. 122.7 223.1 380. 716. 2060. 
2003 117. 292. 490. 883. 2432. 118.9 216.7 372. 705. 2055. 
2004 114. 283. 480. 876. 2451. 121.2 220.9 379. 719. 2091. 
2005 113. 281. 482. 666. 2463. 114.9 210.3 365. 698. 2061. 
2006 112. 276. 475. 662. 2493. 120.8 220.6 381. 726. 2130. 
2007 112. 277. 480. 695. 2517. 113.9 209.1 365. 703. 2103. 
2008 109. 269. 470. 888. 2545. 119.2 218.9 382. 733. 2176. 
2009 110. 271. 476. 902. 2567. 112.4 207.1 365. 706. 2141. 
2010 107. 263. 463. 886. 2571. 117.6 216.3 379. 731. 2196. 
GROWTHRATE in % 
1990-1995 9.671 10.060 6.678 2.656 .955 5.951 4.696 2.803 1.067 - .408 
1995-2000 -1.347 -1.746 -  .831 .472 1.189 - .884 - .705 - .127 .464 .970 
2000-2005 -1.104 -1.336 -.54B .367 .940 -1.231 -1.034 - .462 .039 .766 
2005-2010 -1.066 -1.356 - .794 .005 .869 .459 .556 .762 .945 1.269 
